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SECTION 21 05 11 

COMMON WORK RESULTS FOR FIRE SUPPRESSION 

 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. The requirements of this Section apply to all sections of Division 21.  

B. Definitions: 

1. Exposed: Piping and equipment exposed to view in finished rooms.  

2. Option or optional: Contractor's choice of an alternate material or 

method.  

1.2 RELATED WORK  

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES. 

C. Excavation and Backfill: Section 31 20 00, EARTH MOVING.  

D. Concrete and Grout: Section 03 30 00, CAST-IN-PLACE CONCRETE.  

E. Section 05 50 00, METAL FABRICATIONS.  

F. Section 07 84 00, FIRESTOPPING.  

G. Flashing for Wall and Roof Penetrations: Section 07 60 00, FLASHING AND 

SHEET METAL.  

H. Section 07 92 00, JOINT SEALANTS.  

I. Section 09 91 00, PAINTING. 

J. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1.3 QUALITY ASSURANCE  

A. Products Criteria: 

1. Standard Products: Material and equipment shall be the standard 

products of a manufacturer regularly engaged in the manufacture of 

the products for at least 3 years. See other specification sections 

for any exceptions. 

2. Equipment Service: Products shall be supported by a service 

organization which maintains a complete inventory of repair parts and 

is located reasonably close to the site. 

3. Multiple Units: When two or more units of materials or equipment of 

the same type or class are required, these units shall be products of 

one manufacturer. 

4. Assembled Units: Manufacturers of equipment assemblies, which use 

components made by others, assume complete responsibility for the 

final assembled product. 

5. Nameplates: Nameplate bearing manufacturer's name or identifiable 

trademark shall be securely affixed in a conspicuous place on 
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equipment, or name or trademark cast integrally with equipment, 

stamped or otherwise permanently marked on each item of equipment. 

6. Asbestos products or equipment or materials containing asbestos shall 

not be used. 

B. Manufacturer's Recommendations: Where installation procedures or any 

part thereof are required to be in accordance with the recommendations 

of the manufacturer of the material being installed, printed copies of 

these recommendations shall be furnished to the Contracting Officer 

Representative prior to installation. Installation of the item will not 

be allowed to proceed until the recommendations are received. Failure to 

furnish these recommendations can be cause for rejection of the 

material.  

C. Guaranty: In GENERAL CONDITIONS.  

  D. Extended Guarantee Period Services:  

1. Qualifications: All service technicians assigned to perform work 

under this contract shall be qualified and factory trained by the 

Original Equipment Manufacturer (O.E.M.). Each technician shall have 

at least three years experience of working on comparable systems and 

shall be a full time employee of the contractor. The contractor shall 

furnish, for the Department of Veterans Affairs (VA) review and 

approval, resumes of all service technicians scheduled to service the 

equipment and systems. The resume shall include details of 

experience, training, and educational qualifications and performance 

evaluations. 

2. Replacement Parts: The contractor shall be equipped with all 

replacement parts of all equipment and systems to be serviced and the 

manufacturer's standard service and repair procedures. All 

replacement parts shall be brand new and of current design. The 

replacement parts shall be O.E.M. items. Obsolete or refurbished 

parts are unacceptable. "Approved Equal" parts must have prior 

approval of the Contracting Officer. Contractor shall furnish 

evidence of guaranteed supply of parts for the life of the system. 

3. Service Supplies: The services shall include, without any additional 

cost to the government, all replacement parts, special tools and 

equipment, and consumable materials, that is, lubrication oil, 

grease, and cleaning materials, as required. The requirement of UL 

listing, where applicable, shall not be voided by any replacement 

parts, components, software, or modifications provided by the 

contractor. 
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4. Scheduled and Emergency Call Service: The service shall include a 

scheduled monthly visit to perform systematic examination of 

equipment and/or systems and a 7 day, 24 hours call back service for 

emergency service. The emergency service is defined as a situation 

created by a breakdown or malfunction of any equipment or system 

warranting urgent attention. A qualified service representative shall 

respond to the VA request for emergency service within two hours and 

assess the problem either by telephone or remote diagnostic 

capability. If the emergency situation cannot be rectified by the VA 

personnel, on site emergency service shall be provided by sending a 

qualified service representative within 24 hours. For the rural 

locations of the VA medical centers, situated over 200 miles from the 

contractor's established service depot, the maximum response time of 

48 hours shall be acceptable. The emergency service shall be limited 

to adjustments and repairs specifically required to protect the 

safety of the equipment for which the emergency service was required 

to be performed. 

5. Licensing: The contractor shall be licensed to perform the contracted 

services. The contractor shall furnish details of all applicable 

local and state licensing requirements to VA as a part of the 

qualification requirements. The licenses shall be current, valid 

through the term of the contract and in the name of the contractor. 

6. Documentation Requirements: The contractor shall maintain a separate 

log for each item of equipment and each system covered under the 

extended guarantee period service contract with the VA Medical Center 

(VAMC) Engineering Service. The log shall list dates and times of all 

scheduled and emergency calls. Each emergency call shall be described 

with details of the nature and causes of emergency, steps taken to 

rectify the situations, and specific recommendations to avoid such 

conditions in the future. 

7. Reports: The contractor shall provide a quarterly report for the 

first year and twice a year for the remainder of the guarantee period 

for all equipment and systems serviced under the extended guarantee 

period contract. The report shall clearly and concisely describe the 

services rendered, parts replaced, and repairs performed. The report 

shall prescribe anticipated future needs of the equipment and systems 

for preventive and predictive maintenance. 

8. Quality Program: The contractor shall provide a description of the 

quality management and control program. The description shall include 
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a tangible proof the existence of such program, names of at least 

three customers who have participated in the program, and specific 

information showing the applicability of program to the project. 

9. Training: During each scheduled service visit, the contractor shall 

actively involve the VAMC maintenance personnel in performing 

scheduled service and associated activities. The practical training 

during the scheduled service visits shall include parting oral and 

written instructions, for each specific task of the servicing 

contract, to the VAMC maintenance personnel who shall operate the 

hardware and software in accordance with the intent of the design and 

under direct supervision of the service contractor's qualified 

service technician. At the end of the first year of the service 

contract, the contractor shall obtain a certificate from the VAMC 

Engineering Service confirming completion of training to the 

authorized VA representatives. 

E. Supports for sprinkler piping shall be in conformance with NFPA 13. 

F. Supports for standpipe shall be in conformance with NFPA 14.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA 

AND SAMPLES.  

B. Manufacturer's Literature and Data: Submit under the pertinent section 

rather than under this section.  

1. Equipment and materials identification.  

2. Firestopping materials.  

3. Hangers, inserts, supports and bracing. Provide load calculations for 

variable spring and constant support hangers.  

4. Wall, floor, and ceiling plates.  

C. Coordination Drawings: Provide detailed layout drawings of all piping 

systems. Provide details of the following.  

1. Mechanical equipment rooms.  

2. Interstitial space. 

3. Hangers, inserts, supports, and bracing.  

4. Pipe sleeves.  

5. Equipment penetrations of floors, walls, ceilings, or roofs.  

D. Maintenance Data and Operating Instructions:  

1. Maintenance and operating manuals in accordance with Section 01 00 

00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems and 

equipment.  
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2. Provide a listing of recommended replacement parts for keeping in 

stock supply, including sources of supply, for equipment. Include in 

the listing belts for equipment.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American Society for Testing and Materials (ASTM):  

A36/A36M-2001...........Carbon Structural Steel 

A575-96.................Steel Bars, Carbon, Merchant Quality, M-Grades R 

(2002) 

E84-2003................Standard Test Method for Burning Characteristics 

of Building Materials  

E119-2000...............Standard Test Method for Fire Tests of Building 

Construction and Materials  

C. National Fire Protection Association (NFPA):  

90A-96..................Installation of Air Conditioning and Ventilating 

Systems  

101-97..................Life Safety Code  

 

PART 2 - PRODUCTS  

2.1 LIFTING ATTACHMENTS  

A. Provide equipment with suitable lifting attachments to enable equipment 

to be lifted in its normal position. Lifting attachments shall withstand 

any handling conditions that might be encountered, without bending or 

distortion of shape, such as rapid lowering and braking of load. 

2.4 EQUIPMENT AND MATERIALS IDENTIFICATION  

  A. Use symbols, nomenclature and equipment numbers specified, shown on the 

drawings and shown in the maintenance manuals. Identification for piping 

is specified in Section 09 91 00, PAINTING.  

B. Interior (Indoor) Equipment: Engraved nameplates, with letters not less 

than 48 mm (3/16-inch) high of brass with black-filled letters, or rigid 

black plastic with white letters specified in Section 09 91 00, PAINTING 

permanently fastened to the equipment. Identify unit components such as 

coils, filters, fans, etc.  

C. Control Items: Label all temperature and humidity sensors, controllers 

and control dampers. Identify and label each item as they appear on the 

control diagrams.  

D. Valve Tags and Lists:  
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1. Valve tags: Engraved black filled numbers and letters not less than 

13 mm (1/2-inch) high for number designation, and not less than 6.4 

mm(1/4-inch) for service designation on 19 gage 38 mm (1-1/2 inches) 

round brass disc, attached with brass "S" hook or brass chain.  

2. Valve lists: Typed or printed plastic coated card(s), sized 216 mm 

(8-1/2 inches) by 280 mm (11 inches) showing tag number, valve 

function and area of control, for each service or system. Punch 

sheets for a 3-ring notebook. 

3. Provide detailed plan for each floor of the building indicating the 

location and valve number for each valve. Identify location of each 

valve with a color coded thumb tack in ceiling. 

2.5 FIRESTOPPING  

A. Section 07 84 00, FIRESTOPPING specifies an effective barrier against 

the spread of fire, smoke and gases where penetrations occur for piping.  

2.6 GALVANIZED REPAIR COMPOUND 

A. Mil. Spec. DOD-P-21035B, paint form.  

2.7 PIPE PENETRATIONS 

A. Install sleeves during construction for other than blocked out floor 

openings for risers in mechanical bays.  

B. To prevent accidental liquid spills from passing to a lower level, 

provide the following:  

1. For sleeves: Extend sleeve 25 mm (one inch) above finished floor and 

provide sealant for watertight joint.  

2. For blocked out floor openings: Provide 40 mm (1-1/2 inch) angle set 

in silicone adhesive around opening.  

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or 

square set in silicone adhesive around penetration.  

C. Penetrations are not allowed through beams or ribs, but may be installed 

in concrete beam flanges. Any deviation from this requirement must 

receive prior approval of Contracting Officer Representative.  

D. Sheet Metal, Plastic, or Moisture-resistant Fiber Sleeves: Provide for 

pipe passing through floors, interior walls, and partitions, unless 

brass or steel pipe sleeves are specifically called for below. 

E. Cast Iron or Zinc Coated Pipe Sleeves: Provide for pipe passing through 

exterior walls below grade. Make space between sleeve and pipe 

watertight with a modular or link rubber seal. Seal shall be applied at 

both ends of sleeve.  

F. Galvanized Steel or an alternate Black Iron Pipe with asphalt coating 

Sleeves: Provide for pipe passing through concrete beam flanges, except 
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where brass pipe sleeves are called for. Provide sleeve for pipe passing 

through floor of mechanical rooms, laundry work rooms, and animal rooms 

above basement. Except in mechanical rooms, connect sleeve with floor 

plate.  

G. Brass Pipe Sleeves: Provide for pipe passing through quarry tile, 

terrazzo or ceramic tile floors. Connect sleeve with floor plate.  

H. Sleeves are not required for wall hydrants for fire department 

connections or in drywall construction.  

I. Sleeve Clearance: Sleeve through floors, walls, partitions, and beam 

flanges shall be one inch greater in diameter than external diameter of 

pipe. Sleeve for pipe with insulation shall be large enough to 

accommodate the insulation. Interior openings shall be caulked tight 

with fire stopping material and sealant to prevent the spread of fire, 

smoke, and gases.  

J. Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT 

SEALANTS.  

2.8 TOOLS AND LUBRICANTS  

A. Furnish, and turn over to the Contracting Officer Representative, 

special tools not readily available commercially, that are required for 

disassembly or adjustment of equipment and machinery furnished.  

B. Grease Guns with Attachments for Applicable Fittings: One for each type 

of grease required for each motor or other equipment.  

C. Tool Containers: Hardwood or metal, permanently identified for in tended 

service and mounted, or located, where directed by the Contracting 

Officer Representative.  

D. Lubricants: A minimum of 0.95 L (one quart) of oil, and 0.45 kg (one 

pound) of grease, of equipment manufacturer's recommended grade and 

type, in unopened containers and properly identified as to use for each 

different application.  

2.9 WALL, FLOOR AND CEILING PLATES  

A. Material and Type: Chrome-plated brass or chrome-plated steel, one-piece 

or split type with concealed hinge, with set screw for fastening to 

pipe, or sleeve. Use plates that fit tight around pipes, cover openings 

around pipes and cover the entire pipe sleeve projection.  

B. Thickness: Not less than 2.4 mm (3/32-inch) for floor plates. For wall 

and ceiling plates, not less than 0.64 mm (0.025-inch) for up to 80 mm 

(3-inch pipe), 0.89 mm (0.035-inch) for larger pipe.  

C. Locations: Use where pipe penetrates floors, walls and ceilings in 

exposed locations, in finished areas only. Use also where insulation 
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ends on exposed water supply pipe drop from overhead. Provide a 

watertight joint in spaces where brass or steel pipe sleeves are 

specified. 

  

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Coordinate location of piping, sleeves, inserts, hangers, and equipment. 

Locate piping, sleeves, inserts, hangers, and equipment clear of 

windows, doors, openings, light outlets, and other services and 

utilities. Follow manufacturer's published recommendations for 

installation methods not otherwise specified.  

B. Protection and Cleaning:  

1. Equipment and materials shall be carefully handled, properly stored, 

and adequately protected to prevent damage before and during 

installation, in accordance with the manufacturer's recommendations 

and as approved by the Contracting Officer Representative. Damaged or 

defective items in the opinion of the Contracting Officer 

Representative, shall be replaced.  

2. Protect all finished parts of equipment, such as shafts and bearings 

where accessible, from rust prior to operation by means of protective 

grease coating and wrapping. Close pipe openings with caps or plugs 

during installation. Tightly cover and protect equipment against 

dirt, water chemical, or mechanical injury. At completion of all work 

thoroughly exposed materials and equipment.  

C. Concrete and Grout: Use concrete and shrink compensating grout 25 MPa 

(3000 psi) minimum, specified in Section 03 30 00, CAST-IN-PLACE 

CONCRETE.  

D. Install gages, valves, and other devices with due regard for ease in 

reading or operating and maintaining said devices. Locate and position 

gages to be easily read by operator or staff standing on floor or 

walkway provided. Servicing shall not require dismantling adjacent 

equipment or pipe work.  

E. Work in Existing Building:  

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS, 

Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00 

00, GENERAL REQUIREMENTS for relocation of existing equipment, 

alterations and restoration of existing building(s).  

2. As specified in Section 01 00 00, GENERAL REQUIREMENTS, Article, 

OPERATIONS AND STORAGE AREAS, make alterations to existing service 
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piping at times that will least interfere with normal operation of 

the facility.  

3. Cut required openings through existing masonry and reinforced 

concrete using diamond core drills. Use of pneumatic hammer type 

drills, impact type electric drills, and hand or manual hammer type 

drills, will be permitted only with approval of the Contracting 

Officer Representative. Locate openings that will least effect 

structural slabs, columns, ribs or beams. Refer to the Contracting 

Officer Representative for determination of proper design for 

openings through structural sections and opening layouts approval, 

prior to cutting or drilling into structure. After Contracting 

Officer Representative's approval, carefully cut opening through 

construction no larger than absolutely necessary for the required 

installation.  

F. Work in Animal Research Areas: Seal all pipe penetrations with silicone 

sealant to prevent entrance of insects.  

G. Switchgear Drip Protection: Every effort shall be made to eliminate the 

installation of pipe above electrical and telephone switchgear. If this 

is not possible, encase pipe in a second pipe with a minimum of joints.  

H. Inaccessible Equipment: 

1. Where the Government determines that the Contractor has installed 

equipment not conveniently accessible for operation and maintenance, 

equipment shall be removed and reinstalled or remedial action 

performed as directed at no additional cost to the Government. 

2. The term "conveniently accessible" is defined as capable of being 

reached without the use of ladders, or without climbing or crawling 

under or over obstacles such as motors, fans, pumps, belt guards, 

transformers, high voltage lines, piping, and ductwork. 

3.3 LUBRICATION  

A. Field-check and lubricate equipment requiring lubrication prior to 

initial operation.  

3.4 STARTUP AND TEMPORARY OPERATION  

A. Start-up equipment as described in equipment specifications. Verify that 

vibration is within specified tolerance prior to extended operation. 

Temporary use of equipment is specified in Section 01 00 00, GENERAL 

REQUIREMENTS, Article, TEMPORARY USE OF MECHANICAL AND ELECTRICAL 

EQUIPMENT.  
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3.5 OPERATING AND PERFORMANCE TESTS  

A. Prior to the final inspection, perform required tests as specified in 

Section 01 00 00, GENERAL REQUIREMENTS, Article, TESTS and submit the 

test reports and records to the Contracting Officer Representative.  

B. Should evidence of malfunction in any tested system, or piece of 

equipment or component part thereof, occur during or as a result of 

tests, make proper corrections, repairs or replacements, and repeat 

tests at no additional cost to the Government.  

C. When completion of certain work or system occurs at a time when final 

control settings and adjustments cannot be properly made to make 

performance tests, then make performance tests for heating systems and 

for cooling systems respectively during first actual seasonal use of 

respective systems following completion of work.  

3.6 INSTRUCTIONS TO VA PERSONNEL 

A. Provide in accordance with Article, INSTRUCTIONS, of Section 01 00 00, 

GENERAL REQUIREMENTS.  

 

 

 

- - - E N D - - - 
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SECTION 21 08 00 

COMMISSIONING OF FIRE SUPPRESSION SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all sections of Division 21.  

B. This project will have selected building systems commissioned.  The 

complete list of equipment and systems to be commissioned is specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.  The 

commissioning process, which the Contractor is responsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONING REQUIRMENTS.  A 

Commissioning Agent (CxA) appointed by the VA will manage the 

commissioning process. 

1.2 RELATED WORK 

A. Section 01 00 00 GENERAL REQUIREMENTS. 

B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS. 

C. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissioning the Fire 

Suppression systems, subsystems and equipment.  This Section 

supplements the general requirements specified in Section 01 91 00 

GENERAL COMMISSIONING REQUIREMENTS. 

B. The commissioning activities have been developed to support the VA 

requirements to meet guidelines for Federal Leadership in 

Environmental, Energy, and Economic Performance.    

C. The commissioning activities have been developed to support the United 

States Green Building Council (USGBC) LEED™ rating program and to 

support delivery of project performance in accordance with the Contract 

Documents developed with the approval of the VA. 

1. Commissioning activities and documentation for the LEED™ section on 

“Energy and Atmosphere” prerequisite of “Fundamental Building 

Systems Commissioning”. 
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2. Commissioning activities and documentation for the LEED™ section on 

“Energy and Atmosphere” requirements for the “Enhanced Building 

System Commissioning” credit.  

3. Activities and documentation for the LEED™ section on “Measurement 

and Verification” requirements for the Measurement and Verification 

credit. 

D. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

details regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members. 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified in this Division is part 

of the construction process. Documentation and testing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel, is required in cooperation with the VA and the Commissioning 

Agent.    

B. The following Fire Suppression systems will be commissioned: 

1. Fire Protection System (Fire pump, jockey pump, fire pump automatic 

transfer switch/controller, Wet-pipe fire suppression, Dry-pipe fire 

suppression, Pre-action fire suppression, dry system air compressors 

and motors, and clean agent fire suppression). 

1.6 SUBMITTALS 

A. The commissioning process requires review of selected Submittals.  The 

Commissioning Agent will provide a list of submittals that will be 

reviewed by the Commissioning Agent.  This list will be reviewed and 

approved by the VA prior to forwarding to the Contractor.  Refer to 

Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, and SAMPLES for further 

details.   

B. The commissioning process requires Submittal review simultaneously with 

engineering review. Specific submittal requirements related to the 

commissioning process are specified in Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS. 
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PART 2 - PRODUCTS (NOT USED) 

PART 3- EXECUTION 

3.1 PRE-FUNCTIONAL CHECKLISTS 

A. The Contractor shall complete Pre-Functional Checklists to verify 

systems, subsystems, and equipment installation is complete and systems 

are ready for Systems Functional Performance Testing.  The 

Commissioning Agent will prepare Pre-Functional Checklists to be used 

to document equipment installation.  The Contractor shall complete the 

checklists.  Completed checklists shall be submitted to the VA and to 

the Commissioning Agent for review.  The Commissioning Agent may spot 

check a sample of completed checklists.  If the Commissioning Agent 

determines that the information provided on the checklist is not 

accurate, the Commissioning Agent will return the marked-up checklist 

to the Contractor for correction and resubmission.  If the 

Commissioning Agent determines that a significant number of completed 

checklists for similar equipment are not accurate, the Commissioning 

Agent will select a broader sample of checklists for review.  If the 

Commissioning Agent determines that a significant number of the broader 

sample of checklists is also inaccurate, all the checklists for the 

type of equipment will be returned to the Contractor for correction and 

resubmission.  Refer to SECTION 01 91 00 GENERAL COMMISSIONING 

REQUIREMENTS for submittal requirements for Pre-Functional Checklists, 

Equipment Startup Reports, and other commissioning documents. 

3.2 CONTRACTORS TESTS 

A. Contractor tests as required by other sections of Division 21 shall be 

scheduled and documented in accordance with Section 01 00 00 GENERAL 

REQUIREMENTS.  The Commissioning Agent will witness selected Contractor 

tests.  Contractor tests shall be completed prior to scheduling Systems 

Functional Performance Testing.   

3.3 SYSTEMS FUNCTIONAL PERFORMANCE TESTING:   

A. The Commissioning Process includes Systems Functional Performance 

Testing that is intended to test systems functional performance under 

steady state conditions, to test system reaction to changes in 

operating conditions, and system performance under emergency 
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conditions.  The Commissioning Agent will prepare detailed Systems 

Functional Performance Test procedures for review and approval by the 

Contracting Officer Representative.  The Contractor shall review and 

comment on the tests prior to approval.  The Contractor shall provide 

the required labor, materials, and test equipment identified in the 

test procedure to perform the tests.  The Commissioning Agent will 

witness and document the testing.  The Contractor shall sign the test 

reports to verify tests were performed.  See Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS, for additional details. 

3.4 TRAINING OF VA PERSONNEL 

A. Training of the VA operation and maintenance personnel is required in 

cooperation with the Contracting Officer Representative and 

Commissioning Agent.  Provide competent, factory authorized personnel 

to provide instruction to operation and maintenance personnel 

concerning the location, operation, and troubleshooting of the 

installed systems.  The instruction shall be scheduled in coordination 

with the VA Contracting Officer Representative after submission and 

approval of formal training plans.   Refer to Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS and Division 21 Sections for additional 

Contractor training requirements. 

----- END ----- 
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SECTION 21 13 13 

WET-PIPE SPRINKLER SYSTEMS 

 

PART 1 - GENERAL 

 

1.1 SCOPE OF WORK  

A. Design, installation and testing shall be in accordance with  

NFPA 13 except for specified exceptions. 

 B. Modification of the existing sprinkler system as indicated on the 

drawings and as further required by these specifications.   

1.2 RELATED WORK 

A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES. 

B. Section 33 10 00, WATER UTILITIES. 

C. Section 07 84 00, FIRESTOPPING; Treatment of penetrations through rated 

enclosures. 

D. Section 09 91 00, PAINTING. 

E. Section 21 10 00, WATER-BASED FIRE-SUPPRESSION SYSTEMS, Dry sprinklers, 

fire pumps, etc. 

F. Section 21 12 00, FIRE-SUPPRESSION STANDPIPES. 

G. Section 28 31 00, FIRE DETECTION AND ALARM, Connection to fire alarm of 

flow switches, pressure switches and valve supervisory switches. 

H. Section 21 05 11 COMMON WORK RESULTS FOR FIRE SUPPRESSION.  

1.3 QUALITY ASSURANCE 

A. Installer Reliability: The installer shall possess a valid State of   

(New York) fire sprinkler contractor's license. The installer shall have 

been actively and successfully engaged in the installation of commercial 

automatic sprinkler systems for the past ten years. 

B. Materials and Equipment: All equipment and devices shall be of a make 

and type listed by UL and approved by FM, or other nationally recognized 

testing laboratory for the specific purpose for which it is used. All 

materials, devices, and equipment shall be approved by the VA. 

C. Submittals: Submit as one package in accordance with Section 01 33 23, 

SHOP DRAWINGS, PRODUCT DATA AND SAMPLES. Prepare detailed working 

drawings that are signed by a NICET Level III or Level IV Sprinkler 

Technician or stamped by a Registered Professional Engineer practicing 

in the field of Fire Protection Engineering. As Government review is for 

technical adequacy only, the installer remains responsible for 

correcting any conflicts with other trades and building construction 

that arise during installation.   Partial submittals will not be 
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accepted.   Material submittals shall be approved prior to the purchase 

or delivery to the job site. Suitably bind submittals in notebooks or 

binders and provide index referencing the appropriate specification 

section. Submittals shall include, but not be limited to, the following: 

1. Qualifications: 

a. Provide a copy of the installing contractor’s fire sprinkler and 

state contractor’s license.  

b. Provide a copy of the NICET certification for the NICET Level III 

or Level IV Sprinkler Technician who prepared and signed the 

detailed working drawings unless the drawings are stamped by a 

Registered Professional Engineer practicing in the field of Fire 

Protection Engineering. 

2. Drawings: Submit detailed 1:100 (1/8 inch) scale (minimum) working 

drawings conforming to NFPA 13. Include a site plan showing the 

piping to the water supply test location.  

3. Manufacturers Data Sheets:  

a. For backflow preventers, provide flow test curves from UL, FM, or 

the Foundation for Hydraulic Research and Cross-Connection Control 

to verify pressure loss calculations. 

b. Provide for materials and equipment proposed for use on the 

system. Include listing information and installation instructions 

in data sheets. Where data sheet describes items in addition to 

that item being submitted, clearly identify proposed item on the 

sheet. 

4. Calculation Sheets: Submit hydraulic calculation sheets in tabular 

form conforming to the requirements and recommendations of NFPA 13. 

5. Final Document Submittals: Provide as-built drawings, testing and 

maintenance instructions in accordance with the requirements in 

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

Submittals shall include, but not be limited to, the following: 

a. One complete set of reproducible as-built drawings showing the 

installed system with the specific interconnections between the 

waterflow switch or pressure switch and the fire alarm equipment. 

b. Complete, simple, understandable, step-by-step, testing 

instructions giving recommended and required testing frequency of 

all equipment, methods for testing all equipment, and a complete 

trouble shooting manual. Provide maintenance instructions on 

replacing any components of the system including internal parts, 

periodic cleaning and adjustment of the equipment and components 
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with information as to the address and telephone number of both 

the manufacturer and the local supplier of each item. 

c. Material and Testing Certificate: Upon completion of the sprinkler 

system installation or any partial section of the system, 

including testing and flushing, provide a copy of a completed 

Material and Testing Certificate as indicated in NFPA 13. 

d. Certificates shall document all parts of the installation. 

e. Instruction Manual: Provide one copy of the instruction manual 

covering the system in a flexible protective cover and mount in an 

accessible location adjacent to the riser. 

D. Design Basis Information: Provide design, materials, equipment, 

installation, inspection, and testing of the automatic sprinkler system 

in accordance with the requirements of NFPA 13. Recommendations in 

appendices shall be treated as requirements. 

1. Perform hydraulic calculations in accordance with NFPA 13 utilizing 

the Area/Density method. Do not restrict design area reductions 

permitted for using quick response sprinklers throughout by the 

required use of standard response sprinklers in the areas identified 

in this section. 

2. Sprinkler Protection: To determining spacing and sizing, apply the 

following coverage classifications: 

a. Light Hazard Occupancies: Patient care, treatment, and customary 

access areas. 

b. Request clarification from the Government for any hazard 

classification not identified. 

3. Hydraulic Calculations: Calculated demand including hose stream 

requirements shall fall no less than 10 percent below the available 

water supply curve. 

a. Base sprinkler design on the capacity of the fire pump as 

identified in Specification Section 21 10 00, WATER-BASED FIRE-

SUPPRESSION SYSTEMS.  

4. Zoning: 

a. For each sprinkler zone provide a control valve, flow switch and a 

test and drain assembly with pressure gauge. 

  b. Sprinkler zones shall conform to the smoke barrier zones shown on 

the drawings.  
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1.4 APPLICABLE PUIBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

SPEC WRITER NOTE: Specify the latest 
edition of NFPA codes and standards. 
 

B. National Fire Protection Association (NFPA): 

13-2002.................Installation of Sprinkler Systems 

101-22003...............Safety to Life from Fire in Buildings and 

Structures (Life Safety Code) 

170-1999................Fire Safety Symbols 

C. Underwriters Laboratories, Inc. (UL): 

Fire Protection Equipment Directory – 2001 

D. Factory Mutual Engineering Corporation (FM): 

Approval Guide – 2001 

E. Uniform Building Code – 1997 

F. Foundation for Cross-Connection Control and Hydraulic Research-2005 

PART 2 PRODUCTS 

2.1 PIPING & FITTINGS 

A. Sprinkler systems in accordance with NFPA 13. Use nonferrous piping in 

MRI Scanning Rooms. 

2.2 VALVES 

A. Valves in accordance with NFPA 13. 

B. Do not use quarter turn ball valves for 50 mm (2 inch) or larger drain 

valves. 

C. The wet system control valve shall be a listed indicating type valve.  

Control valve shall be UL Listed and FM Approved for fire protection 

installations.  System control valve shall be rated for normal system 

pressure but in no case less than 175 PSI. (No Substitutions Allowed). 

2.3 SPRINKLERS 

A. Provide quick response sprinklers in all areas, except where 

specifically prohibited by their listing or approval. 

1. Cold storage rooms: Standard response dry pendant sprinklers. 

  2. Elevator pit: sidewall sprinklers. 

  3. In generator rooms: Standard response sprinklers.  

(Note: Provide ‘cages’ to protect sprinkler heads from 

breakage/damage when the elevation of the head is less than 7 feet 6 

inches above finished floor (mechanical rooms, janitor closets, etc).  
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B. Temperature Ratings: In accordance with NFPA 13, except as follows: 

1. Sprinklers in elevator shafts, elevator pits, and elevator machine 

rooms: Intermediate temperature rated. 

2. Sprinklers in Generator Rooms: High temperature rated. 

2.4 SPRINKLER CABINET 

A. Provide sprinkler cabinet with the required number of sprinkler heads of 

all ratings and types installed, and a sprinkler wrench for each system. 

Locate adjacent to the riser. Sprinkler heads shall be installed in 

center of tile or center to center. 

2.5 IDENTIFICATION SIGNS/HYDRAULIC PLACARDS 

A. Plastic, steel or aluminum signs with white lettering on a red 

background with holes for easy attachment. Enter pertinent data for each 

system on the hydraulic placard. 

2.6 SWITCHES 

A. Contain in a weatherproof die cast/red baked enamel, oil-resistant, 

aluminum housing with tamper-resistant screws, 13 mm (1/2 inch) conduit 

entrance and necessary facilities for attachment to the valves. Provide 

two SPDT switches rated at 2.5 amps at 24 VDC. 

B. Water flow Alarm Switches: Mechanical, non-coded, non-accumulative 

retard and adjustable from 0 to 60 seconds minimum. Set flow switches at 

an initial setting between 20 and 30 seconds. 

  C. Pressure Switches: Activation by any flow of water equal to or in excess 

of the discharge from one sprinkler. Water Flow Indicating Pressure 

Switch will activate an alarm by way of an alarm pressure switch.  The 

alarm pressure switch shall be compatible with system devices.  The 

alarm pressure enclosure shall be UL Listed and Factory Mutual Approved 

for the application in which it is used.  The alarm pressure switch 

shall have the ability to be wired for Class A or Class B service.  

D. Valve Supervisory Switches for Ball and Butterfly Valves: May be 

integral with the valve. 

2.7 GAUGES 

A. Provide gauges as required by NFPA 13. 

2.8 PIPE HANGERS AND SUPPORTS 

A. Supports, hangers, etc., of an approved pattern placement to conform to 

NFPA 13. System piping shall be substantially supported to the building 

structure. The installation of hangers and supports shall adhere to the 

requirements set forth in NFPA 13, Standard for Installation of 

Sprinkler Systems. Materials used in the installation or construction of 

hangers and supports shall be listed and approved for such application. 
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Hangers or supports not specifically listed for service shall be 

designed and bear the seal of a professional engineer.  

2.9 WALL, FLOOR AND CEILING PLATES 

A. Provide chrome plated steel escutcheon plates for exposed piping passing 

though walls, floors or ceilings. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Installation shall be accomplished by the licensed contractor. Provide a 

qualified technician, experienced in the installation and operation of 

the type of system being installed, to supervise the installation and 

testing of the system. 

B. Installation of Piping: Accurately cut pipe to measurements established 

by the installer and work into place without springing or forcing. In 

any situation where bending of the pipe is required, use a standard 

pipe-bending template. Install concealed piping in spaces that have 

finished ceilings. Where ceiling mounted equipment exists, such as in 

operating and radiology rooms, install sprinklers so as not to obstruct 

the movement or operation of the equipment. Sidewall heads may need to 

be utilized. Locate piping in stairways as near to the ceiling as 

possible to prevent tampering by unauthorized personnel, and to provide 

a minimum headroom clearance of 2250 mm (seven feet six inches). To 

prevent an obstruction to egress, provide piping clearances in 

accordance with NFPA 101. 

C. Welding: Conform to the requirements and recommendations of NFPA 13. 

D. Drains: Pipe drains to discharge at safe points outside of the building 

or to sight cones attached to drains of adequate size to readily carry 

the full flow from each drain under maximum pressure. Do not provide a 

direct drain connection to sewer system or discharge into sinks. Install 

drips and drains where necessary and required by NFPA 13. 

E. Supervisory Switches: Provide supervisory switches for sprinkler control 

valves.  

F. Waterflow Alarm Switches: Install waterflow switch and adjacent valves 

in easily accessible locations. 

G. Inspector's Test Connection: Install and supply in conformance with NFPA 

13, locate in a secured area, and discharge to the exterior of the 

building. 

H. Affix cutout disks, which are created by cutting holes in the walls of 

pipe for flow switches and non-threaded pipe connections to the 
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respective waterflow switch or pipe connection near to the pipe from 

where they were cut.  

I. Sleeves: Provide for pipes passing through masonry or concrete. Provide 

space between the pipe and the sleeve in accordance with NFPA 13. Seal 

this space with a UL Listed through penetration fire stop material in 

accordance with Section 07 84 00, FIRESTOPPING. Where core drilling is 

used in lieu of sleeves, also seal space. Seal penetrations of walls, 

floors and ceilings of other types of construction, in accordance with 

Section 07 84 00, FIRESTOPPING. 

J. Provide pressure gauge at each water flow alarm switch location and at 

each main drain connection. 

K. For each fire department connection, provide the symbolic sign given in 

NFPA 170 and locate 2400 to 3000 mm (8 to 10 feet) above each connection 

location. Size the sign to 450 by 450 mm (18 by 18 inches) with the 

symbol being at least 350 by 350 mm (14 by 14 inches). 

L. Firestopping shall comply with Section 07 84 00, FIRESTOPPING. 

M. Securely attach identification signs to control valves, drain valves, 

and test valves. Locate hydraulic placard information signs at each 

sectional control valve where there is a zone water flow switch. 

N. Repairs: Repair damage to the building or equipment resulting from the 

installation of the sprinkler system by the installer at no additional 

expense to the Government. 

O. Interruption of Service: There shall be no interruption of the existing 

sprinkler protection, water, electric, or fire alarm services without 

prior permission of the Contracting Officer. Contractor shall develop an 

interim fire protection program where interruptions involve in occupied 

spaces. Request in writing at least one week prior to the planned 

interruption.  

3.2 INSPECTION AND TEST 

A. Preliminary Testing: Flush newly installed systems prior to performing 

hydrostatic tests in order to remove any debris which may have been left 

as well as ensuring piping is unobstructed. Hydrostatically test system, 

including the fire department connections, as specified in NFPA 13, in 

the presence of the Contracting Officers Technical Representative (COTR) 

or his designated representative. Test and flush underground water line 

prior to performing these hydrostatic tests. 
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B. Final Inspection and Testing: Subject system to tests in accordance with 

NFPA 13, and when all necessary corrections have been accomplished, 

advise COR/Contracting Officer Representative to schedule a final 

inspection and test. Connection to the fire alarm system shall have been 

in service for at least ten days prior to the final inspection, with 

adjustments made to prevent false alarms. Furnish all instruments, labor 

and materials required for the tests and provide the services of the 

installation foreman or other competent representative of the installer 

to perform the tests. Correct deficiencies and retest system as 

necessary, prior to the final acceptance. Include the operation of all 

features of the systems under normal operations in test. 

3.3 INSTRUCTIONS 

A. Furnish the services of a competent instructor for not less than two 

hours for instructing personnel in the operation and maintenance of the 

system, on the dates requested by the COR/Contracting Officer 

Representative. 

 

- - - E N D - - - 
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 SECTION 22 05 11 

COMMON WORK RESULTS FOR PLUMBING 

 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. The requirements of this Section shall apply to all sections of 

Division 22.  

B. Definitions: 

1. Exposed: Piping and equipment exposed to view in finished rooms.  

2. Option or optional: Contractor's choice of an alternate material or 

method.  

1.2 RELATED WORK  

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES. 

C. Section 03 30 53, MISCELLANEOUS CAST-IN-PLACE CONCRETE:  Concrete and 

Grout.  

D. Section 07 84 00, FIRESTOPPING.  

E. Section 07 92 00, JOINT SEALANTS.  

F. Section 09 91 00, PAINTING. 

G. Section 23 07 11, HVAC, PLUMBING AND BOILER PLANT INSULATION. 

H. Section 23 09 23, DIRECT DIGITAL CONTROLS FOR HVAC.  

I. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1.3 QUALITY ASSURANCE  

A. Products Criteria: 

1. Standard Products: Material and equipment shall be the standard 

products of a manufacturer regularly engaged in the manufacture of 

the products for at least 3 years. However, digital electronics 

devices, software and systems such as controls, instruments, 

computer work station, shall be the current generation of technology 

and basic design that has a proven satisfactory service record of at 

least three years. 

2. Equipment Service: There shall be permanent service organizations, 

authorized and trained by manufacturers of the equipment supplied, 

located within 160 km (100 miles) of the project.  These 

organizations shall come to the site and provide acceptable service 

to restore operations within four hours of receipt of notification 
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by phone, e-mail or fax in event of an emergency, such as the shut-

down of equipment; or within 24 hours in a non-emergency. Names, 

mail and e-mail addresses and phone numbers of service organizations 

providing service under these conditions for (as applicable to the 

project): pumps, critical instrumentation, computer workstation and 

programming shall be submitted for project record and inserted into 

the operations and maintenance manual.  

3. All items furnished shall be free from defects that would adversely 

affect the performance, maintainability and appearance of individual 

components and overall assembly. 

4. The products and execution of work specified in Division 22 shall 

conform to the referenced codes and standards as required by the 

specifications. Local codes and amendments enforced by the local 

code official shall be enforced, if required by local authorities 

such as the natural gas supplier.  If the local codes are more 

stringent, then the local code shall apply.  Any conflicts shall be 

brought to the attention of the Contracting Officers Representative 

(COR). 

5. Multiple Units: When two or more units of materials or equipment of 

the same type or class are required, these units shall be products 

of one manufacturer. 

6. Assembled Units: Manufacturers of equipment assemblies, which use 

components made by others, assume complete responsibility for the 

final assembled product. 

7. Nameplates: Nameplate bearing manufacturer's name or identifiable 

trademark shall be securely affixed in a conspicuous place on 

equipment, or name or trademark cast integrally with equipment, 

stamped or otherwise permanently marked on each item of equipment. 

8. Asbestos products or equipment or materials containing asbestos 

shall not be used. 
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B. Welding: Before any welding is performed, contractor shall submit a 

certificate certifying that welders comply with the following 

requirements: 

1. Qualify welding processes and operators for piping according to ASME 

"Boiler and Pressure Vessel Code", Section IX, "Welding and Brazing 

Qualifications". 

2. Comply with provisions of ASME B31 series "Code for Pressure 

Piping". 

3. Certify that each welder has passed American Welding Society (AWS) 

qualification tests for the welding processes involved, and that 

certification is current. 

4. All welds shall be stamped according to the provisions of the 

American Welding Society. 

C. Manufacturer's Recommendations: Where installation procedures or any 

part thereof are required to be in accordance with the recommendations 

of the manufacturer of the material being installed, printed copies of 

these recommendations shall be furnished to the COR prior to 

installation. Installation of the item will not be allowed to proceed 

until the recommendations are received. Failure to furnish these 

recommendations can be cause for rejection of the material.  

D. Execution (Installation, Construction) Quality: 

1. All items shall be applied and installed in accordance with 

manufacturer's written instructions. Conflicts between the 

manufacturer's instructions and the contract drawings and 

specifications shall be referred to the RE/COTR for resolution. 

Written hard copies or computer files of manufacturer’s installation 

instructions shall be provided to the RE/COTR at least two weeks 

prior to commencing installation of any item.  

2. Complete layout drawings shall be required by Paragraph, SUBMITTALS.  

Construction work shall not start on any system until the layout 

drawings have been approved. 

E. Guaranty: Warranty of Construction, FAR clause 52.246-21. 

F. Plumbing Systems: IPC, International Plumbing Code. 

 

 



VA Project No. 528A5-13-532  Canandaigua VAMC 

AE Works Project No. 13035   Renovate B3 Basement  

  for Acupuncture/Chiropractic 

  Final Submission 

VA master 04-11 

 

COMMON WORK RESULTS FOR PLUMBING 

22 05 11 - 4 

1.4 SUBMITTALS  

A. Submittals shall be submitted in accordance with Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA and SAMPLES.  

B. Information and material submitted under this section shall be marked 

"SUBMITTED UNDER SECTION 22 05 11, COMNON WORK RESULTS FOR PLUMBING", 

with applicable paragraph identification. 

C. Contractor shall make all necessary field measurements and 

investigations to assure that the equipment and assemblies will meet 

contract requirements. 

D. If equipment is submitted which differs in arrangement from that shown, 

provide drawings that show the rearrangement of all associated systems. 

Approval will be given only if all features of the equipment and 

associated systems, including accessibility, are equivalent to that 

required by the contract. 

E. Prior to submitting shop drawings for approval, contractor shall 

certify in writing that manufacturers of all major items of equipment 

have each reviewed drawings and specifications, and have jointly 

coordinated and properly integrated their equipment and controls to 

provide a complete and efficient installation. 

F. Upon request by Government, lists of previous installations for 

selected items of equipment shall be provided.  Contact persons who 

will serve as references, with telephone numbers and e-mail addresses 

shall be submitted with the references. 

G. Manufacturer's Literature and Data: Manufacturer’s literature shall be 

submitted under the pertinent section rather than under this section.  

1. Electric motor data and variable speed drive data shall be submitted 

with the driven equipment.  

2. Equipment and materials identification.  

3. Fire stopping materials.  

4. Hangers, inserts, supports and bracing. Provide load calculations 

for variable spring and constant support hangers.  

5. Wall, floor, and ceiling plates. 
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H. Coordination Drawings: Complete consolidated and coordinated layout 

drawings shall be submitted for all new systems, and for existing 

systems that are in the same areas. The drawings shall include plan 

views, elevations and sections of all systems and shall be on a scale 

of not less than 1:32 (3/8-inch equal to one foot). Clearly identify 

and dimension the proposed locations of the principal items of 

equipment. The drawings shall clearly show the proposed location and 

adequate clearance for all equipment, piping, pumps, valves and other 

items.  All valves, trap primer valves, water hammer arrestors, 

strainers, and equipment requiring service shall be provided with an 

access door sized for the complete removal of plumbing device, 

component, or equipment.  Equipment foundations shall not be installed 

until equipment or piping until layout drawings have been approved. 

Detailed layout drawings shall be provided for all piping systems. In 

addition, details of the following shall be provided. 

1. Mechanical equipment rooms.  

2. Interstitial space. 

3. Hangers, inserts, supports, and bracing.  

4. Pipe sleeves.  

5. Equipment penetrations of floors, walls, ceilings, or roofs.  

I. Maintenance Data and Operating Instructions:  

1. Maintenance and operating manuals in accordance with Section  

 01 00 00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems 

and equipment.  

2. Listing of recommended replacement parts for keeping in stock 

supply, including sources of supply, for equipment shall be 

provided. 

3. The listing shall include belts for equipment: Belt manufacturer, 

model number, size and style, and distinguished whether of multiple 

belt sets. 
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1.5 DELIVERY, STORAGE AND HANDLING  

A. Protection of Equipment:  

1. Equipment and material placed on the job site shall remain in the 

custody of the Contractor until phased acceptance, whether or not 

the Government has reimbursed the Contractor for the equipment and 

material. The Contractor is solely responsible for the protection of 

such equipment and material against any damage. 

2. Damaged equipment shall be replaced with an identical unit as 

determined and directed by the RE/COTR. Such replacement shall be at 

no additional cost to the Government. 

3. Interiors of new equipment and piping systems shall be protected 

against entry of foreign matter. Both inside and outside shall be 

cleaned before painting or placing equipment in operation. 

4. Existing equipment and piping being worked on by the Contractor 

shall be under the custody and responsibility of the Contractor and 

shall be protected as required for new work. 

B. Cleanliness of Piping and Equipment Systems: 

1. Care shall be exercised in the storage and handling of equipment and 

piping material to be incorporated in the work. Debris arising from 

cutting, threading and welding of piping shall be removed. 

2. Piping systems shall be flushed, blown or pigged as necessary to 

deliver clean systems. 

3. The interior of all tanks shall be cleaned prior to delivery and 

beneficial use by the Government.  All piping shall be tested in 

accordance with the specifications and the International Plumbing 

Code (IPC), latest edition.  All filters, strainers, fixture faucets 

shall be flushed of debris prior to final acceptance. 

4. Contractor shall be fully responsible for all costs, damage, and 

delay arising from failure to provide clean systems. 
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1.6 APPLICABLE PUBLICATIONS  

A. The publications listed below shall form a part of this specification 

to the extent referenced. The publications are referenced in the text 

by the basic designation only. 

   B. American Society of Mechanical Engineers (ASME):  

Boiler and Pressure Vessel Code (BPVC):  

SEC IX-2007.............Boiler and Pressure Vessel Code; Section IX, 

Welding and Brazing Qualifications.   

C. American Society for Testing and Materials (ASTM):  

A36/A36M-2008...........Standard Specification for Carbon Structural 

Steel 

A575-96 (R 2007)........Standard Specification for Steel Bars, Carbon, 

Merchant Quality, M-Grades R (2002) 

E84-2005................Standard Test Method for Surface Burning 

Characteristics of Building Materials  

E119-2008a..............Standard Test Methods for Fire Tests of 

Building Construction and Materials  

D. Manufacturers Standardization Society (MSS) of the Valve and Fittings 

Industry, Inc.:  

SP-58-02................Pipe Hangers and Supports-Materials, Design and 

Manufacture  

SP 69-2003 (R 2004).....Pipe Hangers and Supports-Selection and 

Application 

E. National Electrical Manufacturers Association (NEMA): 

MG1-2003, Rev. 1-2007...Motors and Generators 

F.International Code Council, (ICC): 

IBC-06, (R 2007)........International Building Code 

IPC-06, (R 2007)........International Plumbing Code 
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PART 2 - PRODUCTS  

2.1 FACTORY-ASSEMBLED PRODUCTS 

A. STANDARDIZATION OF COMPONENTS SHALL BE MAXIMIZED TO REDUCE SPARE PART 

requirements. 

B. Manufacturers of equipment assemblies that include components made by 

others shall assume complete responsibility for final assembled unit. 

1. All components of an assembled unit need not be products of same 

manufacturer. 

2. Constituent parts that are alike shall be products of a single 

manufacturer. 

3. Components shall be compatible with each other and with the total 

assembly for intended service. 

4. Contractor shall guarantee performance of assemblies of components, 

and shall repair or replace elements of the assemblies as required 

to deliver specified performance of the complete assembly. 

C. Components of equipment shall bear manufacturer's name and trademark, 

model number, serial number and performance data on a name plate 

securely affixed in a conspicuous place, or cast integral with, stamped 

or otherwise permanently marked upon the components of the equipment. 

D. Major items of equipment, which serve the same function, shall be the 

same make and model 

2.2 COMPATIBILITY OF RELATED EQUIPMENT  

A. Equipment and materials installed shall be compatible in all respects 

with other items being furnished and with existing items so that the 

result will be a complete and fully operational system that conforms to 

contract requirements. 

2.3 SAFETY GUARDS 

A. Pump shafts and couplings shall be fully guarded by a sheet steel 

guard, covering coupling and shaft but not bearings. Material shall be 

minimum 16-gage sheet steel; ends shall be braked and drilled and 

attached to pump base with minimum of four 6 mm (1/4-inch) bolts. 

Reinforce guard as necessary to prevent side play forcing guard onto 

couplings. 

B. All Equipment shall have moving parts protected from personal injury. 
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2.4 LIFTING ATTACHMENTS  

A. Equipment shall be provided with suitable lifting attachments to enable 

equipment to be lifted in its normal position. Lifting attachments 

shall withstand any handling conditions that might be encountered, 

without bending or distortion of shape, such as rapid lowering and 

braking of load. 

2.5 EQUIPMENT AND MATERIALS IDENTIFICATION  

 A.  Use symbols, nomenclature and equipment numbers specified, shown on the 

drawings, or shown in the maintenance manuals. Identification for 

piping is specified in Section 09 91 00, PAINTING.   

B. Interior (Indoor) Equipment: Engraved nameplates, with letters not less 

than 48 mm (2”-inch) high of brass with black-filled letters, or rigid 

black plastic with white letters specified in Section 09 91 00, 

PAINTING shall be permanently fastened to the equipment. Unit 

components such as water heaters, tanks, coils, filters, fans, etc. 

shall be identified.  

C. Exterior (Outdoor) Equipment: Brass nameplates, with engraved black 

filled letters, not less than 5 mm (3/16-inch) high riveted or bolted 

to the equipment.  

D. Control Items: All temperature, pressure, and controllers shall be 

labeled and the component’s function identified. Identify and label 

each item as they appear on the control diagrams.  

E. Valve Tags and Lists:  

1. Plumbing: All valves shall be provided with valve tags and listed on 

a valve list (Fixture stops not included).  

2. Valve tags: Engraved black filled numbers and letters not less than 

13 mm (1/2-inch) high for number designation, and not less than 6.4 

mm(1/4-inch) for service designation on 19 gage, 38 mm (1-1/2 

inches) round brass disc, attached with brass "S" hook or brass 

chain.  

3. Valve lists: Valve lists shall be created using a word processing 

program and printed on plastic coated cards.  The plastic coated 

valve list card(s), sized 216 mm (8-1/2 inches) by 280 mm (11 

inches) shall show valve tag number, valve function and area of 

control for each service or system. The valve list shall be in a 
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punched 3-ring binder notebook.  A copy of the valve list shall be 

mounted in picture frames for mounting to a wall. 

4. A detailed plan for each floor of the building indicating the 

location and valve number for each valve shall be provided. Each 

valve location shall be identified with a color coded sticker or 

thumb tack in ceiling. 

2.6 FIRESTOPPING  

A. Section 07 84 00, FIRESTOPPING specifies an effective barrier against 

the spread of fire, smoke and gases where penetrations occur for 

piping. Refer to Section 23 07 11, HVAC, PLUMBING AND BOILER PLANT 

INSULATION, for pipe insulation.  

2.7 GALVANIZED REPAIR COMPOUND 

 A. Mil. Spec. DOD-P-21035B, paint.  

2.8 PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS 

A. In lieu of the paragraph which follows, suspended equipment support and 

restraints may be designed and installed in accordance with the 

International Building Code (IBC), latest edition, and SECTION 13 05 

41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.  

Submittals based on the International Building Code (IBC), latest 

edition, SECTION 13 05 41 requirements, or the following paragraphs of 

this Section shall be stamped and signed by a professional engineer 

registered in a state where the project is located.  The Support system 

of suspended equipment over 227 kg (500 pounds) shall be submitted for 

approval of the COTR in all cases. See these specifications for lateral 

force design requirements. 

B. Type Numbers Specified: MSS SP-58. For selection and application refer 

to MSS SP-69. Refer to Section 05 50 00, METAL FABRICATIONS, for 

miscellaneous metal support materials and prime coat painting.  

C. For Attachment to Concrete Construction: 

1. Concrete insert: Type 18, MSS SP-58.  

2. Self-drilling expansion shields and machine bolt expansion anchors:  

Permitted in concrete not less than 102 mm (4 inches) thick when 

approved by the COTR for each job condition. 
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3. Power-driven fasteners: Permitted in existing concrete or masonry 

not less than 102 mm (4 inches) thick when approved by the COTR for 

each job condition.  

D. For Attachment to Steel Construction: MSS SP-58.  

1. Welded attachment: Type 22.  

2. Beam clamps: Types 20, 21, 28 or 29. Type 23 C-clamp may be used for 

individual copper tubing up to 23 mm (7/8-inch) outside diameter.  

E. For Attachment to Wood Construction: Wood screws or lag bolts.  

F. Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable load 

listed in MSS SP-58. For piping, provide adjustment means for 

controlling level or slope. Types 13 or 15 turn-buckles shall provide 

38 mm (1-1/2 inches) minimum of adjustment and incorporate locknuts. 

All-thread rods are acceptable.  

G. Multiple (Trapeze) Hangers: Galvanized, cold formed, lipped steel 

channel horizontal member, not less than 41 mm by 41 mm (1-5/8 inches 

by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to accept special 

spring held, hardened steel nuts. Trapeze hangers are not permitted for 

steam supply and condensate piping.  

1. Allowable hanger load: Manufacturers rating less 91kg (200 pounds).  

2. Guide individual pipes on the horizontal member of every other 

trapeze hanger with 6 mm (1/4-inch) U-bolt fabricated from steel 

rod. Provide Type 40 insulation shield, secured by two 13 mm 

(1/2-inch) galvanized steel bands, or insulated calcium silicate 

shield for insulated piping at each hanger.  

H. Pipe Hangers and Supports: (MSS SP-58), use hangers sized to encircle 

insulation on insulated piping. Refer to Section 23 07 11, HVAC, 

PLUMBING, and BOILER PLANT INSULATION for insulation thickness. To 

protect insulation, provide Type 39 saddles for roller type supports or 

insulated calcium silicate shields. Provide Type 40 insulation shield 

or insulated calcium silicate shield at all other types of supports and 

hangers including those for insulated piping. 

1. General Types (MSS SP-58):  

a. Standard clevis hanger: Type 1; provide locknut.  

b. Riser clamps: Type 8.  

c. Wall brackets: Types 31, 32 or 33.  
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d. Roller supports: Type 41, 43, 44 and 46.  

e. Saddle support: Type 36, 37 or 38.  

f. Turnbuckle: Types 13 or 15. 

g. U-bolt clamp: Type 24.  

h. Copper Tube:  

1) Hangers, clamps and other support material in contact with 

tubing shall be painted with copper colored epoxy paint, 

plastic coated or taped with isolation tape to prevent 

electrolysis. 

2) For vertical runs use epoxy painted or plastic coated riser 

clamps. 

3) For supporting tube to strut: Provide epoxy painted pipe 

straps for copper tube or plastic inserted vibration isolation 

clamps. 

4) Insulated Lines: Provide pre-insulated calcium silicate 

shields sized for copper tube. 

i. Supports for plastic or glass piping: As recommended by the pipe 

manufacturer with black rubber tape extending one inch beyond 

steel support or clamp. Spring Supports (Expansion and 

contraction of vertical piping): 

1) Movement up to 20 mm (3/4-inch): Type 51 or 52 variable spring 

unit with integral turn buckle and load indicator.  

2) Movement more than 20 mm (3/4-inch): Type 54 or 55 constant 

support unit with integral adjusting nut, turn buckle and 

travel position indicator.  

j. Spring hangers are required on all plumbing system pumps one 

horsepower and greater. 

2. Plumbing Piping (Other Than General Types):  

a. Horizontal piping: Type 1, 5, 7, 9, and 10.  

b. Chrome plated piping: Chrome plated supports.  

c. Hangers and supports in pipe chase: Prefabricated system ABS 

self-extinguishing material, not subject to electrolytic action, 

to hold piping, prevent vibration and compensate for all static 

and operational conditions. 
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d. Blocking, stays and bracing: Angle iron or preformed metal 

channel shapes, 1.3 mm (18 gage) minimum. 

I. Pre-insulated Calcium Silicate Shields: 

1. Provide 360 degree water resistant high density 965 kPa (140 psi) 

compressive strength calcium silicate shields encased in galvanized 

metal. 

2. Pre-insulated calcium silicate shields to be installed at the point 

of support during erection. 

3. Shield thickness shall match the pipe insulation. 

4. The type of shield is selected by the temperature of the pipe, the 

load it must carry, and the type of support it will be used with. 

a. Shields for supporting cold water shall have insulation that 

extends a minimum of one inch past the sheet metal. 

b. The insulated calcium silicate shield shall support the maximum 

allowable water filled span as indicated in MSS-SP 69. To support 

the load, the shields shall have one or more of the following 

features: structural inserts 4138 kPa (600 psi) compressive 

strength, an extra bottom metal shield, or formed structural 

steel (ASTM A36) wear plates welded to the bottom sheet metal 

jacket. 

5. Shields may be used on steel clevis hanger type supports, roller 

supports or flat surfaces.  

2.9 PIPE PENETRATIONS 

A. Pipe penetration sleeves shall be installed for all pipe other than 

rectangular blocked out floor openings for risers in mechanical bays. 

B. Pipe penetration sleeve materials shall comply with all fire stopping 

requirements for each penetration. 

C. To prevent accidental liquid spills from passing to a lower level, 

provide the following:  

1. For sleeves: Extend sleeve 25 mm (1 inch) above finished floor and 

provide sealant for watertight joint.  

2. For blocked out floor openings: Provide 40 mm (1-1/2 inch) angle set 

in silicone adhesive around opening.  

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or 

square set in silicone adhesive around penetration.  
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D. Penetrations are not allowed through beams or ribs, but may be 

installed in concrete beam flanges. Any deviation from these 

requirements must receive prior approval of the COTR.  

E. Sheet metal, plastic, or moisture resistant fiber sleeves shall be 

provided for pipe passing through floors, interior walls, and 

partitions, unless brass or steel pipe sleeves are specifically called 

for below. 

F. Cast iron or zinc coated pipe sleeves shall be provided for pipe 

passing through exterior walls below grade. The space between the 

sleeve and pipe shall be made watertight with a modular or link rubber 

seal. The link seal shall be applied at both ends of the sleeve.  

G. Galvanized steel or an alternate black iron pipe with asphalt coating 

sleeves shall be for pipe passing through concrete beam flanges, except 

where brass pipe sleeves are called for. A galvanized steel Sleeve 

shall be provided for pipe passing through floor of mechanical rooms, 

laundry work rooms, and animal rooms above basement. Except in 

mechanical rooms, sleeves shall be connected with a floor plate.  

H. Brass Pipe Sleeves shall be provided for pipe passing through quarry 

tile, terrazzo or ceramic tile floors. The sleeve shall be connected 

with a floor plate.  

I. Sleeve clearance through floors, walls, partitions, and beam flanges 

shall be 25 mm (1 inch) greater in diameter than external diameter of 

pipe. Sleeve for pipe with insulation shall be large enough to 

accommodate the insulation plus 25 mm (1 inch) in diameter.  Interior 

openings shall be caulked tight with fire stopping material and sealant 

to prevent the spread of fire, smoke, and gases.  

J. Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT 

SEALANTS.  
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2.10 TOOLS AND LUBRICANTS  

A. Furnish, and turn over to the COTR, special tools not readily available 

commercially, that are required for disassembly or adjustment of 

equipment and machinery furnished.  

B. Grease Guns with Attachments for Applicable Fittings: One for each type 

of grease required for each motor or other equipment.  

C. Tool Containers: metal, permanently identified for intended service and 

mounted, or located, where directed by the COTR.  

D. Lubricants: A minimum of 0.95 L (1 quart) of oil, and 0.45 kg (1 pound) 

of grease, of equipment manufacturer's recommended grade and type, in 

unopened containers and properly identified as to use for each 

different application.  

2.11 WALL, FLOOR AND CEILING PLATES  

A. Material and Type: Chrome plated brass or chrome plated steel, one 

piece or split type with concealed hinge, with set screw for fastening 

to pipe, or sleeve. Use plates that fit tight around pipes, cover 

openings around pipes and cover the entire pipe sleeve projection.  

B. Thickness: Not less than 2.4 mm (3/32-inch) for floor plates. For wall 

and ceiling plates, not less than 0.64 mm (0.025-inch) for up to 80 mm 

(3 inch) pipe, 0.89 mm (0.035-inch) for larger pipe.  

C. Locations: Use where pipe penetrates floors, walls and ceilings in 

exposed locations, in finished areas only. Wall plates shall be used 

where insulation ends on exposed water supply pipe drop from overhead. 

A watertight joint shall be provided in spaces where brass or steel 

pipe sleeves are specified.  

2.12 ASBESTOS 

A. Materials containing asbestos are not permitted. 
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PART 3 - EXECUTION  

3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING  

A. Location of piping, sleeves, inserts, hangers, and equipment, access 

provisions shall be coordinated with the work of all trades.  Piping, 

sleeves, inserts, hangers, and equipment shall be located clear of 

windows, doors, openings, light outlets, and other services and 

utilities. Equipment layout drawings shall be prepared to coordinate 

proper location and personnel access of all facilities. The drawings 

shall be submitted for review. 

Manufacturer's published recommendations shall be followed for 

installation methods not otherwise specified.  

B. Operating Personnel Access and Observation Provisions:  All equipment 

and systems shall be arranged to provide clear view and easy access, 

without use of portable ladders, for maintenance and operation of all 

devices including, but not limited to: all equipment items, valves, 

filters, strainers, transmitters, sensors, control devices. All gages 

and indicators shall be clearly visible by personnel standing on the 

floor or on permanent platforms. Maintenance and operating space and 

access provisions that are shown on the drawings shall not be changed 

nor reduced.  

C. Structural systems necessary for pipe and equipment support shall be 

coordinated to permit proper installation. 

D. Location of pipe sleeves, trenches and chases shall be accurately 

coordinated with equipment and piping locations. 

E. Cutting Holes: 

1. Holes through concrete and masonry shall be cut by rotary core 

drill. Pneumatic hammer, impact electric, and hand or manual hammer 

type drill will not be allowed, except as permitted by RE/COTR where 

working area space is limited. 

2. Holes shall be located to avoid interference with structural members 

such as beams or grade beams. Holes shall be laid out in advance and 

drilling done only after approval by RE/COTR. If the Contractor 

considers it necessary to drill through structural members, this 

matter shall be referred to RE/COTR for approval. 
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3. Waterproof membrane shall not be penetrated.  Pipe floor penetration 

block outs shall be provided outside the extents of the waterproof 

membrane. 

F. Interconnection of Instrumentation or Control Devices: Generally, 

electrical and pneumatic interconnections are not shown but must be 

provided. 

G. Minor Piping: Generally, small diameter pipe runs from drips and 

drains, water cooling, and other service are not shown but must be 

provided. 

H. Protection and Cleaning:  

1. Equipment and materials shall be carefully handled, properly stored, 

and adequately protected to prevent damage before and during 

installation, in accordance with the manufacturer's recommendations 

and as approved by the COTR. Damaged or defective items in the 

opinion of the COR, shall be replaced.  

2. Protect all finished parts of equipment, such as shafts and bearings 

where accessible, from rust prior to operation by means of 

protective grease coating and wrapping. Close pipe openings with 

caps or plugs during installation.  Pipe openings, equipment, and 

plumbing fixtures shall be tightly covered against dirt or 

mechanical injury.  At completion of all work thoroughly clean 

fixtures, exposed materials and equipment.  

I. Concrete and Grout: Concrete and shrink compensating grout 25 MPa (3000 

psi) minimum, specified in Section 03 30 53, MISCELLANEOUS CAST-IN-

PLACE CONCRETE. shall be used for all pad or floor mounted equipment.  

Gages, thermometers, valves and other devices shall be installed with 

due regard for ease in reading or operating and maintaining said 

devices. Thermometers and gages shall be located and positioned to be 

easily read by operator or staff standing on floor or walkway provided. 

Servicing shall not require dismantling adjacent equipment or pipe 

work. 
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J. Interconnection of Controls and Instruments: Electrical interconnection 

is generally not shown but shall be provided. This includes 

interconnections of sensors, transmitters, transducers, control 

devices, control and instrumentation panels, instruments and computer 

workstations. Comply with NFPA-70. 

K. Many plumbing systems interface with the HVAC control system.  See the 

HVAC control points list and section 23 09 23 DIRECT DIGITAL CONTROLS 

FOR HVAC 

L. Work in Existing Building:  

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS, 

Article, ALTERATIONS, and Article, RESTORATION of the Section       

01 00 00, GENERAL REQUIREMENTS for relocation of existing equipment, 

alterations and restoration of existing building(s).  

2. As specified in Section 01 00 00, GENERAL REQUIREMENTS, Article, 

OPERATIONS AND STORAGE AREAS, make alterations to existing service 

piping at times that will cause the least interfere with normal 

operation of the facility.  

M. Work in bathrooms, restrooms, housekeeping closets: All pipe 

penetrations behind escutcheons shall be sealed with plumber’s putty.   

N. Switchgear Drip Protection: Every effort shall be made to eliminate the 

installation of pipe above electrical and telephone switchgear. If this 

is not possible, encase pipe in a second pipe with a minimum of joints. 

O. Inaccessible Equipment: 

1. Where the Government determines that the Contractor has installed 

equipment not conveniently accessible for operation and maintenance, 

equipment shall be removed and reinstalled or remedial action 

performed as directed at no additional cost to the Government. 

2. The term "conveniently accessible" is defined as capable of being 

reached without the use of ladders, or without climbing or crawling 

under or over obstacles such as electrical conduit, motors, fans, 

pumps, belt guards, transformers, high voltage lines, piping, and 

ductwork. 
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3.2 TEMPORARY PIPING AND EQUIPMENT 

A. Continuity of operation of existing facilities may require temporary 

installation or relocation of equipment and piping.  Temporary 

equipment or pipe installation or relocation shall be provided to 

maintain continuity of operation of existing facilities. 

B. The Contractor shall provide all required facilities in accordance with 

the requirements of phased construction and maintenance of service. All 

piping and equipment shall be properly supported, sloped to drain, 

operate without excessive stress, and shall be insulated where injury 

can occur to personnel by contact with operating facilities. The 

requirements of Para. 3.1 shall apply. 

C. Temporary facilities and piping shall be completely removed and any 

openings in structures sealed.  Necessary blind flanges and caps shall 

be provided to seal open piping remaining in service. 

3.3 RIGGING 

A. Openings in building structures shall be planned to accommodate design 

scheme. 

B. Alternative methods of equipment delivery may be offered and will be 

considered by Government under specified restrictions of phasing and 

service requirements as well as structural integrity of the building. 

C. All openings in the building shall be closed when not required for 

rigging operations to maintain proper environment in the facility for 

Government operation and maintenance of service.   

D. Contractor shall provide all facilities required to deliver specified 

equipment and place on foundations. Attachments to structures for 

rigging purposes and support of equipment on structures shall be 

Contractor's full responsibility. 

E. Contractor shall check all clearances, weight limitations and shall 

provide a rigging plan designed by a Registered Professional Engineer. 

All modifications to structures, including reinforcement thereof, shall 

be at Contractor's cost, time and responsibility. 

F. Rigging plan and methods shall be referred to RE/COTR for evaluation 

prior to actual work. 
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3.4 PIPE AND EQUIPMENT SUPPORTS  

A. Where hanger spacing does not correspond with joist or rib spacing, use 

structural steel channels secured directly to joist and rib structure 

that will correspond to the required hanger spacing, and then suspend 

the equipment and piping from the channels.  Holes shall be drilled or 

burned in structural steel ONLY with the prior written approval of the 

COTR.  

B. The use of chain pipe supports, wire or strap hangers; wood for 

blocking, stays and bracing, or hangers suspended from piping above 

shall not be permitted.  Rusty products shall be replaced. 

C. Hanger rods shall be used that are straight and vertical. Turnbuckles 

for vertical adjustments may be omitted where limited space prevents 

use. A minimum of 15 mm (1/2-inch) clearance between pipe or piping 

covering and adjacent work shall be provided.  

D. For horizontal and vertical plumbing pipe supports, refer to the 

International Plumbing Code (IPC), latest edition, and these 

specifications. 

E. Overhead Supports: 

1. The basic structural system of the building is designed to sustain 

the loads imposed by equipment and piping to be supported overhead. 

2. Provide steel structural members, in addition to those shown, of 

adequate capability to support the imposed loads, located in 

accordance with the final approved layout of equipment and piping. 

3. Tubing and capillary systems shall be supported in channel troughs. 

F. Floor Supports: 

1. Provide concrete bases, concrete anchor blocks and pedestals, and 

structural steel systems for support of equipment and piping. 

Concrete bases and structural systems shall be anchored and doweled 

to resist forces under operating and seismic conditions (if 

applicable) without excessive displacement or structural failure. 

2. Bases and supports shall not be located and installed until 

equipment mounted thereon has been approved.  Bases shall be sized 

to match equipment mounted thereon plus 50 mm (2 inch) excess on all 

edges.  Structural drawings shall be reviewed for additional 
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requirements. Bases shall be neatly finished and smoothed, shall 

have chamfered edges at the top, and shall be suitable for painting. 

3. All equipment shall be shimmed, leveled, firmly anchored, and 

grouted with epoxy grout. Anchor bolts shall be placed in sleeves, 

anchored to the bases. Fill the annular space between sleeves and 

bolts with a grout material to permit alignment and realignment. 

4. For seismic anchoring, refer to Section 13 05 41, SEISMIC RESTRAINT 

REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.  

3.5 LUBRICATION  

A. All equipment and devices requiring lubrication shall be lubricated 

prior to initial operation. All devices and equipment shall be field 

checked for proper lubrication. 

B. All devices and equipment shall be equipped with required lubrication 

fittings.  A minimum of one liter (one quart) of oil and 0.5 kg (one 

pound) of grease of manufacturer's recommended grade and type for each 

different application shall be provided.  All materials shall be 

delivered to RE/COTR in unopened containers that are properly 

identified as to application. 

C. A separate grease gun with attachments for applicable fittings shall be 

provided for each type of grease applied. 

D. All lubrication points shall be accessible without disassembling 

equipment, except to remove access plates. 

E. All lubrication points shall be extended to one side of the equipment. 

3.6 PLUMBING SYSTEMS DEMOLITION 

A. Rigging access, other than indicated on the drawings, shall be provided 

after approval for structural integrity by the RE/COTR. Such access 

shall be provided without additional cost or time to the Government. 

Where work is in an operating plant, approved protection from dust and 

debris shall be provided at all times for the safety of plant personnel 

and maintenance of plant operation and environment of the plant. 

B. In an operating plant, cleanliness and safety shall be maintained. The 

plant shall be kept in an operating condition.  Government personnel 

will be carrying on their normal duties of operating, cleaning and 

maintaining equipment and plant operation. Work shall be confined to 

the immediate area concerned; maintain cleanliness and wet down 
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demolished materials to eliminate dust.  Dust and debris shall not be 

permitted to accumulate in the area to the detriment of plant 

operation. All flame cutting shall be performed to maintain the fire 

safety integrity of this plant. Adequate fire extinguishing facilities 

shall be available at all times. All work shall be performed in 

accordance with recognized fire protection standards. Inspections will 

be made by personnel of the VA Medical Center, and the Contractor shall 

follow all directives of the RE or COTR with regard to rigging, safety, 

fire safety, and maintenance of operations. 

C. Unless specified otherwise, all piping, wiring, conduit, and other 

devices associated with the equipment not re-used in the new work shall 

be completely removed from Government property.  This includes all 

concrete equipment pads, pipe, valves, fittings, insulation, and all 

hangers including the top connection and any fastenings to building 

structural systems. All openings shall be sealed after removal of 

equipment, pipes, ducts, and other penetrations in roof, walls, floors, 

in an approved manner and in accordance with plans and specifications 

where specifically covered. Structural integrity of the building system 

shall be maintained. Reference shall also be made to the drawings and 

specifications of the other disciplines in the project for additional 

facilities to be demolished or handled. 

D. All valves including gate, globe, ball, butterfly and check, all 

pressure gages and thermometers with wells shall remain Government 

property and shall be removed and delivered to RE/COTR and stored as 

directed. The Contractor shall remove all other material and equipment, 

devices and demolition debris under these plans and specifications. 

Such material shall be removed from Government property expeditiously 

and shall not be allowed to accumulate.  
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3.7 CLEANING AND PAINTING 

A. Prior to final inspection and acceptance of the plant and facilities 

for beneficial use by the Government, the plant facilities, equipment 

and systems shall be thoroughly cleaned and painted. Refer to Section 

09 91 00, PAINTING. 

B. In addition, the following special conditions apply: 

1. Cleaning shall be thorough. Solvents, cleaning materials and methods 

recommended by the manufacturers shall be used for the specific 

tasks. All rust shall be removed prior to painting and from surfaces 

to remain unpainted. Scratches, scuffs, and abrasions shall be 

repaired prior to applying prime and finish coats.  

2. The following Material And Equipment shall NOT be painted:: 

a. Motors, controllers, control switches, and safety switches. 

b. Control and interlock devices. 

c. Regulators. 

d. Pressure reducing valves. 

e. Control valves and thermostatic elements. 

f. Lubrication devices and grease fittings. 

g. Copper, brass, aluminum, stainless steel and bronze surfaces. 

h. Valve stems and rotating shafts. 

i. Pressure gages and thermometers. 

j. Glass. 

k. Name plates. 

3. Control and instrument panels shall be cleaned and damaged surfaces 

repaired.  Touch-up painting shall be made with matching paint 

obtained from manufacturer or computer matched. 

4. Pumps, motors, steel and cast iron bases, and coupling guards shall 

be cleaned, and shall be touched-up with the same color as utilized 

by the pump manufacturer  

5. Temporary Facilities: Apply paint to surfaces that do not have 

existing finish coats. 

6. The final result shall be a smooth, even-colored, even-textured 

factory finish on all items.  The entire piece of equipment shall be 

repainted, if necessary, to achieve this. 
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3.8 IDENTIFICATION SIGNS 

A. Laminated plastic signs, with engraved lettering not less than 5 mm 

(3/16-inch) high, shall be provided that designates equipment function, 

for all equipment, switches, motor controllers, relays, meters, control 

devices, including automatic control valves. Nomenclature and 

identification symbols shall correspond to that used in maintenance 

manual, and in diagrams specified elsewhere. Attach by chain, adhesive, 

or screws. 

B. Factory Built Equipment: Metal plate, securely attached, with name and 

address of manufacturer, serial number, model number, size, performance 

shall be placed on factory built equipment. 

C. Pipe Identification: Refer to Section 09 91 00, PAINTING. 

3.9 STARTUP AND TEMPORARY OPERATION  

A. Start up of equipment shall be performed as described in the equipment 

specifications. Vibration within specified tolerance shall be verified 

prior to extended operation. Temporary use of equipment is specified in 

Section 01 00 00, GENERAL REQUIREMENTS, Article, TEMPORARY USE OF 

MECHANICAL AND ELECTRICAL EQUIPMENT.  

3.10 OPERATING AND PERFORMANCE TESTS  

A. Prior to the final inspection, all required tests shall be performed as 

specified in Section 01 00 00, GENERAL REQUIREMENTS, Article, TESTS and 

submit the test reports and records to the COTR.  

B. Should evidence of malfunction in any tested system, or piece of 

equipment or component part thereof, occur during or as a result of 

tests, make proper corrections, repairs or replacements, and repeat 

tests at no additional cost to the Government.  

C. When completion of certain work or system occurs at a time when final 

control settings and adjustments cannot be properly made to make 

performance tests, then make performance tests such systems 

respectively during first actual seasonal use of respective systems 

following completion of work.  
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3.11 OPERATION AND MAINTENANCE MANUALS 

A. Provide four bound copies. The Operations and maintenance manuals shall 

be delivered to RE/COR not less than 30 days prior to completion of a 

phase or final inspection. 

B. All new and temporary equipment and all elements of each assembly shall 

be included. 

C. Data sheet on each device listing model, size, capacity, pressure, 

speed, horsepower, impeller size, and other information shall be 

included. 

D. Manufacturer’s installation, maintenance, repair, and operation 

instructions for each device shall be included. Assembly drawings and 

parts lists shall also be included. A summary of operating precautions 

and reasons for precautions shall be included in the Operations and 

Maintenance Manual. 

E. Lubrication instructions, type and quantity of lubricant shall be 

included. 

F. Schematic diagrams and wiring diagrams of all control systems corrected 

to include all field modifications shall be included. 

G. Set points of all interlock devices shall be listed. 

H. Trouble-shooting guide for the control system troubleshooting guide 

shall be inserted into the Operations and Maintenance Manual. 

I. The combustion control system sequence of operation corrected with 

submittal review comments shall be inserted into the Operations and 

Maintenance Manual. 

J. Emergency procedures. 

3.12 INSTRUCTIONS TO VA PERSONNEL 

 A. Instructions shall be provided in accordance with Article, 

INSTRUCTIONS, of Section 01 00 00, GENERAL REQUIREMENTS. 

 

 

  

- - - E N D - - - 
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SECTION 22 05 23 

GENERAL-DUTY VALVES FOR PLUMBING PIPING  

 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. This section describes the requirements for general-duty valves for 

domestic water and sewer systems. 

1.2 RELATED WORK  

A. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.  

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA 

and SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Valves.  

2. Backflow Preventers.  

3. Pressure Reducing Valves. 

4. Backwater Valves5. All items listed in Part 2 - Products.  

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American Society for Testing and Materials (ASTM):A536-84(R 2004) 

Standard Specification for Ductile Iron Castings 

C. American Society of Sanitary Engineering (ASSE) 

ASSE 1003-01 (R 2003)...Performance Requirements for Water Pressure 

Reducing Valves 

ASSE 1012-02............Backflow Preventer with Intermediate 

Atmospheric Vent 

ASSE 1013-05............Reduced Pressure Principle Backflow Preventers 

and Reduced Pressure Fire Protection Principle 

Backflow Preventers 

D. International Code Council (ICC) 

IPC-09 (R 2007).........International Plumbing Code 
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E. Manufacturers Standardization Society of the Valve and Fittings 

Industry, Inc. (MSS): 

SP-25-98................Standard Marking System for Valves, Fittings, 

Flanges and UnionsSP-67-02a (R 2004) Butterfly 

Valve of the Single flange Type (Lug Wafer) 

SP-70-06................Cast Iron Gate Valves, Flanged and Threaded 

Ends. 

SP-72-99................Ball Valves With Flanged or Butt Welding For 

General Purpose 

SP-80-03................Bronze Gate, Globe, Angle and Check Valves. 

SP-110-96...............Ball Valve Threaded, Socket Welding, Solder 

Joint, Grooved and Flared Ends 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Valves shall be prepared for shipping as follows: 

1. Protect internal parts against rust and corrosion. 

2. Protect threads, flange faces, grooves, and weld ends. 

3. Set angle, gate, and globe valves closed to prevent rattling. 

4. Set ball and plug valves open to minimize exposure of functional 

surfaces 

5. Set butterfly valves closed or slightly open. 

6. Block-check valves in either closed or open position. 

B. Valves shall be prepared for storage as follows: 

1. Maintain valve end protection. 

2. Store valves indoors and maintain at higher than ambient dew point 

temperature. 

C. A sling shall be used for large valves.  The sling shall be rigged to 

avoid damage to exposed parts.  Hand wheels or stems shall not be used 

as lifting or rigging points. 

 

 

 

 

 

 



VA Project No. 528A5-13-532 Canandaigua VAMC 

AE Works Project No. 13035   Renovate B3 Basement  

  for Acupuncture/Chiropractic 

  Final Submission 

VA master 12-09 

 

GENERAL-DUTY VALVES FOR PLUMBING PIPING 

22 05 23 - 3 

PART 2 - PRODUCTS  

2.1 VALVES  

A. Asbestos packing and gaskets are prohibited. 

B. Bronze valves shall be made with dezincification resistant materials.  

Bronze valves made with copper alloy (brass) containing more than 15 

percent zinc shall not be permitted. 

C. Valves in insulated piping shall have 50 mm or DN50 (2 inch) stem 

extensions and extended handles of non-thermal conductive material that 

allows operating the valve without breaking the vapor seal or 

disturbing the insulation.  Memory stops shall be fully adjustable 

after insulation is applied. 

D. Exposed Valves over 65 mm or DN65 (2-1/2 inches) installed at an 

elevation over 3.6 meters (12 feet) shall have a chain-wheel attachment 

to valve hand-wheel, stem, or other actuator. 

E. Ball valves, pressure regulating valves, gate valves, globe valves, and 

plug valves used to supply potable water shall meet the requirements of 

NSF 61. 

F. Shut-off:  

 1. Cold, Hot and Recirculating Hot Water:  

  a. Seventy-five millimeter (3inches) and smaller:  

 1)Ball valve, bronze two-piece body with stainless steel 

ball and stem, full port, lever handle, solder ends, 400 

psi WOG.  3-inch valves shall be three-piece type.  Valves 

shall be as manufactured by "Apollo Combraco" or approved 

equal, Size 1/2" = Model 70-243-01, 3/4" thru 2-1/2" = 77-

240 series, 3" – Model 82-240.  

 b. Less than 100 mm DN100 (4 inches): Butterfly shall have an 

iron body with EPDM seal and aluminum bronze disc.  The 

butterfly valve shall meet MSS SP-67, type I standard.  The 

butterfly valve shall have a SWP rating of 1380 kPa (200 

psig).  The valve design shall be lug type suitable for 

bidirectional dead-end service at rated pressure.  The body 

material shall meet ASTM A 536, ductile iron.  
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 c. 100 mm (DN100) (4 inches) and larger:  

  1) Class 125, OS&Y, Cast Iron Gate Valve.  The gate 

valve shall meet MSS-SP-70 type I standard.  The gate valve 

shall have a CWP rating of 1380 kPa (200 psig).  The valve 

materials shall meet ASTM A 126, grey iron with bolted 

bonnet, flanged ends, bronze trim, and solid wedge disc.  

The gate valve shall be gear operated for sizes under 200 

mms or DN200 (8 inches) and crank operated for sizes 200 

mms or DN200 (8 inches) and above 

2) Single flange, ductile iron butterfly valves:  The single 

flanged butterfly valve shall meet the MSS SP-67 standard.  

The butterfly valve shall have a CWP rating of 1380 kPa (200 

psig).  The butterfly valve shall be lug type, suitable for 

bidirectional dead-end service at rated pressure without use 

of downstream flange.  The body material shall comply with 

ASTM A536 ductile iron.  The seat shall be EPDM with stainless 

steel disc and stem. 

3) Grooved end, ductile iron butterfly valves.  The grooved 

butterfly valve shall meet the MSS SP-67 standard.  The 

grooved butterfly valve shall have a CWP rating of 1380 kPa 

(200 psig).  The valve materials shall be polyamide coated 

ductile iron conforming to ASTM A536 with two piece stainless 

steel stem, EPDM encapsulated ductile iron disc, and EPDM 

seal.  The butterfly valve shall be gear operated 

 G. Balancing:  

1. Hot Water Re-circulating, 80 mm or DN80 (3 inches) and smaller 

manual balancing valve shall be of bronze body, brass ball 

construction with glass and carbon filled TFE seat rings and 

designed for positive shutoff.  The manual balancing valve shall 

have differential pressure read-out ports across the valve seat 

area.  The read out ports shall be fitting with internal EPT inserts 

and check valves.  The valve body shall have 8 mm or DN8 NPT (¼” 

NPT) tapped drain and purge port.  The valves shall have memory 

stops that allow the valve to close for service and then reopened to 

set point without disturbing the balance position.  All valves shall 

have calibrated nameplates to assure specific valve settings. 
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2. Larger than 80 mm or DN80 (3 inches): Manual balancing valves shall 

be of heavy duty cast iron flanged construction with 862 kPa (125 

psi) flange connections.  The flanged manual balancing valves shall 

have either a brass ball with glass and carbon filled TFE seal rings 

or fitted with a bronze seat, replaceable bronze disc with EPDM seal 

insert and stainless steel stem.  The design pressure shall be 1207 

kPa (175) at 121 deg C (250 deg F).   

H. Check:  

1. Check valves less than 80 mm or DN80 (3 inches) and smaller) shall 

be class 125, bronze swing check valves with non metallic Buna-N 

disc.  The check valve shall meet MSS SP-80 Type 4 standard.  The 

check valve shall have a CWP rating of 1380 kPa (200 psig).  The 

check valve shall have a Y pattern horizontal body design with 

bronze body material conforming to ASTM B 62, solder joints, and 

PTFE or TFE disc. 

2. Larger than 100 mm or DN100 (4 inches and larger): 

a. Check valves shall be class 125, iron swing check valve with 

lever and weight closure control.  The check valve shall meet MSS 

SP-71 Type I standard.  The check valve shall have a CWP rating 

of 1380 kPa (200 psig).  The check valve shall have a clear or 

full waterway body design with gray iron body material conforming 

to ASTM A 126, bolted bonnet, flanged ends, bronze trim.   

b. All check valves on the discharge side of submersible sump sumps 

shall have factory installed exterior level and weight with 

sufficient weight to prevent the check valve from hammering 

against the seat when the sump pump stops. 

I. Globe:  

1. 80 mm or DN80 (3 inches) or smaller: Class 150, bronze globe valve 

with non metallic disc.  The globe valve shall meet MSS SP-80, Type 

2 standard.  The globe valve shall have a CWP rating of 2070 kPa 

(300 psig).  The valve material shall be bronze with integral seal 

and union ring bonnet conforming to ASTM B 62 with solder ends, 

copper-silicon bronze stem, TPFE or TFE disc, malleable iron hand 

wheel. 
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2. Larger than 80 mm or DN80 (3 inches): Similar to above, except with 

cast iron body and bronze trim, class 125, iron globe valve.  The 

globe valve shall meet MSS SP-85, Type 1 standard.  The globe valve 

shall have a CWP rating of 1380 kPa (200 psig).  The valve material 

shall be gray iron with bolted bonnet conforming to ASTM A 126 with 

flanged ends, bronze trim, malleable iron handwheel. 

2.2 WATER PRESSURE REDUCING VALVE AND CONNECTIONS  

A. 80 mm or DN80 (3 inches) or smaller: The pressure reducing valve shall 

consist of a bronze body and bell housing, a separate access cover for 

the plunger, and a bolt to adjust the downstream pressure.  The bronze 

bell housing and access cap shall be threaded to the body and shall not 

require the use of ferrous screws.  The assembly shall be of the 

balanced piston design and shall reduce pressure in both flow and no 

flow conditions.  The assembly shall be accessible for maintenance 

without having to remove the body from the line.   

B. 100 mm or DN100 (4 inches) and larger: The pressure reducing valve 

shall consist of a flanged cast iron body and rated to 1378-kPa (200-

psig).  The valve shall have a large Hycar diaphragm for sensitive 

response. 

C. The regulator shall have a tap for pressure gauge. 

D. The regulator shall have a temperature rating of 100° C (210° F) for 

hot water or hot water return service.  Pressure regulators shall have 

accurate pressure regulation to 6.9-kPa (+/- 1 psig). 

E. Setting: Entering water pressure, discharge pressure, capacity, size, 

and related measurements shall be as shown on the drawings.  

F. Connections Valves and Strainers: shut off valves shall be installed on 

each side of reducing valve and a bypass line equal in size to the 

regulator inlet pipe shall be installed with a normally closed globe 

valve.  A strainer shall be installed on inlet side of, and same size 

as pressure reducing valve. A pressure gage shall be installed on the 

low pressure side of the line.  
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2.3 BACKFLOW PREVENTERS  

A. A backflow prevention assembly shall be installed at any point in the 

plumbing system where the potable water supply comes in contact with a 

potential source of contamination.  The backflow prevention assembly 

shall be ASSE 1013 listed and certified. 

B. Reduced pressure backflow preventers shall be installed in the 

following applications. 

1. Deionizers.  

2. Sterilizers.   

3. Water make up to heating systems, cooling tower, chilled water 

system, generators, and similar equipment consuming water. 

4. Atmospheric Vacuum Breaker: ASSE 1001 

a. Hose bibs and sinks w/threaded outlets.  

C. The reduced pressure principle backflow prevention assembly shall be 

ASSE listed 1013 with full port OS&Y gate valves and an integral relief 

monitor switch.  The main body and access cover shall be epoxy coated 

duct iron conforming to ASTM A536 grade 4.  The seat ring and check 

valve shall be Noryl (NSF listed).  The stem shall be stainless steel 

conforming to ASTM A276.  The seat disc elastomer shall be EPDM.  The 

checks and the relief valve shall be accessible for maintenance without 

removing the device from the line.  An epoxy coated wye type strainer 

with flanged connections shall be installed on the inlet. 

D. The atmospheric vacuum breaker shall be ASSE listed 1001.  The main 

body shall be either cast bronze.  All internal polymers shall be NSF 

listed.  The seat disc elastomer shall be silicone.  The device shall 

be accessible for maintenance without removing the device from the 

service line.  The installation shall not be in a concealed or 

inaccessible location or where the venting of water from the device 

during normal operation is deemed objectionable. 

E. The double check detector backflow prevention assembly shall be ASSE 

listed 1048 and supply with full port OS&Y gate valves.  The main body 

and access cover shall be epoxy coated ductile iron conforming to ASTM 

A536 grade.  The seat ring and check valve shall be Noryl (NSF listed).  

The stem shall be stainless steel conforming to ASTM A 276.  The seat 

disc elastomers shall be EPDM.  The first and second check valve shall 
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be accessible for maintenance without removing the device from the 

line. 

 

PART 3 - EXECUTION  

3.1 EXAMINATION   

A. Valve interior shall be examined for cleanliness, freedom from foreign 

matter, and corrosion.  Special packing materials shall be removed, 

such as blocks, used to prevent disc movement during shipping and 

handling. 

B. Valves shall be operated in positions from fully open to fully closed.  

Guides and seats shall be examined and made accessible by such 

operations. 

C. Threads on valve and mating pipe shall be examined for form and 

cleanliness.  

D. Mating flange faces shall be examined for conditions that might cause 

leakage.  Bolting shall be checked for proper size, length, and 

material.  Gaskets shall be verified for proper size and that its 

material composition is suitable for service and free from defects and 

damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION   

A. Install valves with unions or flanges at each piece of equipment 

arranged to allow service, maintenance, and equipment removal without 

system shutdown. 

B. Valves shall be located for easy access and shall be provide with 

separate support.  Valves shall be accessible with access doors when 

installed inside partitions or above hard ceilings. 

C. Valves shall be installed in horizontal piping with stem at or above 

center of pipe 

D. Valves shall be installed in a position to allow full stem movement. 

E. Install chain wheels on operators for ball valves NPS 100 mm or DN100 

(4 inches) and larger and more than [2400 mm (12 feet) above floor.  

Chains shall be extended to 1500 mm 3600 mm (60 inches) above finished 

floor. 

F. Check valves shall be installed for proper direction of flow and as 

follows: 
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1. Swing Check Valves:  In horizontal position with hinge pin level.  

3.3 ADJUSTING  

A. Valve packing shall be adjusted or replaced after piping systems have 

been tested and put into service but before final adjusting and 

balancing.  Replace valves if persistent leaking occurs. 

- - E N D - - - 
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SECTION 22 07 11 

PLUMBING INSULATION 

 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Field-applied insulation for thermal efficiency and condensation 

control for:  

1. Plumbing piping and equipment. 

  2. Re-insulation of plumbing piping and equipment after asbestos 

abatement.  

B. Definitions  

1. ASJ: All service jacket, white finish facing or jacket.  

2. Air conditioned space: Space having air temperature and/or humidity 

controlled by mechanical equipment.  

3. Cold: Equipment or piping handling media at design temperature of 16 

degrees C (60 degrees F) or below.  

4. Concealed: Piping above ceilings and in chases,   and pipe spaces.  

5. Exposed: Piping and equipment exposed to view in finished areas 

including mechanical equipment rooms or exposed to outdoor weather. 

Shafts, chases, interstitial spaces. 

6. FSK: Foil-scrim-kraft facing.  

7. Hot: Plumbing equipment or piping handling media above 41 degrees C 

(105 degrees F).  

8. Density: kg/m3 - kilograms per cubic meter (Pcf - pounds per cubic 

foot).  

9. Thermal conductance: Heat flow rate through materials. 

a. Flat surface: Watts per square meter (BTU per hour per square 

foot).  

b. Pipe or Cylinder: Watts per square meter (BTU per hour per linear 

foot).  

10. Thermal Conductivity (k): Watt per meter, per degree C (BTU per inch 

thickness, per hour, per square foot, per degree F temperature 

difference). 
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     11. Vapor Retarder (Vapor Barrier):  A material which retards the    

   transmission (migration) of water vapor.  Performance of the vapor  

   retarder is rated in terms of permeance (perms).  For the purpose of  

   this specification, vapor retarders shall have a maximum published  

   permeance of 0.1 perms and vapor barriers shall have a maximum  

   published permeance of 0.001 perms.   

12. R: Pump recirculation. 

13. CW: Cold water. 

14. HW: Hot water. 

15. PVDC: Polyvinylidene chloride vapor retarder jacketing, white. 

1.2 RELATED WORK  

A. Section 02 82 11, TRADITIONAL ASBESTOS ABATEMENT: Insulation containing 

asbestos material. 

B. Section 07 84 00, FIRESTOPPING: Mineral fiber and bond breaker behind 

sealant.  

C. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING: General mechanical 

requirements and items, which are common to more than one section of 

Division 22.  

D. Section 22 05 19, METERS AND GAGES FOR PLUMBING PIPING and Section 22 

05 23, GENERAL-DUTY VALVES FOR PLUMBING PIPING: Hot and cold water 

piping. 

1.3 QUALITY ASSURANCE  

A. Refer to article QUALITY ASSURANCE, in Section 22 05 11, COMMON WORK 

RESULTS FOR PLUMBING. 

B. Criteria:  

1. Comply with NFPA 90A, particularly paragraphs 4.3.3.1 through 

4.3.3.6, 4.3.10.2.6, and 5.4.6.4, parts of which are quoted as 

follows: 

4.3.3.1 Pipe insulation and coverings, vapor retarder facings, 

adhesives, fasteners, tapes, unless otherwise provided for 

in  4.3.3.1.12 or  4.3.3.1.2, shall have, in the form in which 

they are used, a maximum flame spread index of 25 without 

evidence of continued progressive combustion and a maximum smoke 

developed index of 50 when tested in accordance with  NFPA 255, 

Standard Method of Test of Surface Burning Characteristics of 

Building Materials.  
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4.3.3.1.1 Where these products are to be applied with adhesives, 

they shall be tested with such adhesives applied, or the 

adhesives used shall have a maximum flame spread index of 25 and 

a maximum smoke developed index of 50 when in the final dry 

state. (See  4.2.4.2.)  

4.3.3.3 Pipe insulation and coverings shall not flame, glow, 

smolder, or smoke when tested in accordance with a similar test 

for pipe covering, ASTM C 411, Standard Test Method for Hot-

Surface Performance of High-Temperature Thermal Insulation, at 

the temperature to which they are exposed in service.  

4.3.3.3.1 In no case shall the test temperature be below 121°C 

(250°F).  

4.3.10.2.6.3 Nonferrous fire sprinkler piping shall be listed as 

having a maximum peak optical density of 0.5 or less, an average 

optical density of 0.15 or less, and a maximum flame spread 

distance of 1.5 m (5 ft) or less when tested in accordance with 

UL 1887, Standard for Safety Fire Test of Plastic Sprinkler Pipe 

for Visible Flame and Smoke Characteristics.  

4.3.10.2.6.7 Smoke detectors shall not be required to meet the 

provisions of this section.  

2. Test methods: ASTM E84, UL 723, or NFPA 255.  

3. Specified k factors are at 24 degrees C (75 degrees F) mean 

temperature unless stated otherwise. Where optional thermal 

insulation material is used, select thickness to provide thermal 

conductance no greater than that for the specified material. For 

pipe, use insulation manufacturer's published heat flow tables. For 

domestic hot water supply and return, run out insulation and 

condensation control insulation, no thickness adjustment need be 

made.  

4. All materials shall be compatible and suitable for service 

temperature, and shall not contribute to corrosion or otherwise 

attack surface to which applied in either the wet or dry state.  

 C. Every package or standard container of insulation or accessories 

delivered to the job site for use must have a manufacturer's stamp or 

label giving the name of the manufacturer and description of the 

material.  
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1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA 

AND SAMPLES. 

B. Shop Drawings:  

1. All information, clearly presented, shall be included to determine 

compliance with drawings and specifications and ASTM, federal and 

military specifications. 

a. Insulation materials: Specify each type used and state surface 

burning characteristics.  

b. Insulation facings and jackets: Each type used.  

c. Insulation accessory materials: Each type used.  

d. Manufacturer's installation and fitting fabrication instructions 

for flexible unicellular insulation.  

e. Make reference to applicable specification paragraph numbers for 

coordination.  

C. Samples:  

1. Each type of insulation: Minimum size 100 mm (4 inches) square for 

board/block/ blanket; 150 mm (6 inches) long, full diameter for 

round types.  

2. Each type of facing and jacket: Minimum size 100 mm (4 inches 

square).  

3. Each accessory material: Minimum 120 ML (4 ounce) liquid container 

or 120 gram (4 ounce) dry weight for adhesives / cement / mastic.  

1.5 STORAGE AND HANDLING OF MATERIAL 

A. Store materials in clean and dry environment, pipe covering jackets 

shall be clean and unmarred. Place adhesives in original containers. 

Maintain ambient temperatures and conditions as required by printed 

instructions of manufacturers of adhesives, mastics and finishing 

cements.  
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1.6 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by basic 

designation only.  

B. Federal Specifications (Fed. Spec.):  

L-P-535E (2)-91.........Plastic Sheet (Sheeting): Plastic Strip; Poly 

(Vinyl Chloride) and Poly (Vinyl Chloride - 

Vinyl Acetate), Rigid. 

C. Military Specifications (Mil. Spec.):  

MIL-A-3316C (2)-90......Adhesives, Fire-Resistant, Thermal Insulation 

MIL-A-24179A (1)-87.....Adhesive, Flexible Unicellular-Plastic 

Thermal Insulation  

MIL-C-19565C (1)-88.....Coating Compounds, Thermal Insulation, Fire-and 

Water-Resistant, Vapor-Barrier 

MIL-C-20079H-87.........Cloth, Glass; Tape, Textile Glass; and Thread, 

Glass and Wire-Reinforced Glass  

D. American Society for Testing and Materials (ASTM):  

A167-04 ................Standard Specification for Stainless and 

Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet, and Strip  

B209-07.................Standard Specification for Aluminum and 

Aluminum-Alloy Sheet and Plate  

C411-05.................Standard test method for Hot-Surface 

Performance of High-Temperature Thermal 

Insulation  

C449-07.................Standard Specification for Mineral Fiber 

Hydraulic-Setting Thermal Insulating and 

Finishing Cement 

C533-09.................Standard Specification for Calcium Silicate 

Block and Pipe Thermal Insulation  

C534-08 ................Standard Specification for Preformed Flexible 

Elastomeric Cellular Thermal Insulation in 

Sheet and Tubular Form 

C547-07 ................Standard Specification for Mineral Fiber pipe 

Insulation  
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C552-07 ................Standard Specification for Cellular Glass 

Thermal Insulation 

C553-08 ................Standard Specification for Mineral Fiber 

Blanket Thermal Insulation for Commercial and 

Industrial Applications 

C585-09.................Standard Practice for Inner and Outer Diameters 

of Rigid Thermal Insulation for Nominal Sizes 

of Pipe and Tubing (NPS System) R (1998) 

C612-10 ................Standard Specification for Mineral Fiber Block 

and Board Thermal Insulation 

C1126-10................Standard Specification for Faced or Unfaced 

Rigid Cellular Phenolic Thermal Insulation  

C1136-10 ...............Standard Specification for Flexible, Low 

Permeance Vapor Retarders for Thermal 

Insulation 

D1668-97a (2006)........Standard Specification for Glass Fabrics (Woven 

and Treated) for Roofing and Waterproofing  

E84-10 .................Standard Test Method for Surface Burning 

Characteristics of Building  

Materials 

E119-09C................Standard Test Method for Fire Tests of Building 

Construction and Materials  

E136-09 b...............Standard Test Methods for Behavior of Materials 

in a Vertical Tube Furnace at 750 degrees C 

(1380 F) 

E. National Fire Protection Association (NFPA):  

101-09 .................Life Safety Code 

251-06..................Standard methods of Tests of Fire Endurance of 

Building Construction Materials 

255-06..................Standard Method of tests of Surface Burning 

Characteristics of Building Materials 

F. Underwriters Laboratories, Inc (UL): 

723.....................UL Standard for Safety Test for Surface Burning 

Characteristics of Building Materials with 

Revision of 08/03 
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G. Manufacturer’s Standardization Society of the Valve and Fitting 

Industry (MSS): 

SP58-2002...............Pipe Hangers and Supports Materials, Design, 

and Manufacture 

 

PART 2 - PRODUCTS  

2.1 MINERAL FIBER OR FIBER GLASS  

A. ASTM C612 (Board, Block), Class 1 or 2, density 48 kg/m3 (3 pcf), k = 

0.037 (.26) at 24 degrees C (75 degrees F), external insulation for 

temperatures up to 204 degrees C (400 degrees F). 

B. ASTM C553 (Blanket, Flexible) Type I, Class B-3, Density 16 kg/m3 (1 

pcf), k = 0.045 (0.31) at 24 degrees C (75 degrees F), for use at 

temperatures up to 204 degrees C (400 degrees F) 

   C. ASTM C547 (Pipe Fitting Insulation and Preformed Pipe Insulation),  

 Class 1, k = 0.037 (0.26) at 24 degrees C (75 degrees F), for use at  

temperatures up to 230 degrees C (450 degrees F)with an all service  

vapor retarder jacket with polyvinyl chloride premolded fitting  

covering.  

2.2 MINERAL WOOL OR REFRACTORY FIBER 

A. Comply with Standard ASTM C612, Class 3, 450 degrees C (850 degrees F). 

2.3 RIGID CELLULAR PHENOLIC FOAM 

A. Preformed (molded) pipe insulation, ASTM C1126, type III, grade 1, k = 

0.021(0.15) at 10 degrees C (50 degrees F), for use at temperatures up 

to 121 degrees C (250 degrees F) with vapor retarder and all service 

vapor retarder jacket with polyvinyl chloride premolded fitting 

covering. 

B. Equipment Insulation, ASTM C 1126, type II, grade 1, k = 0.021 (0.15) 

at 10 degrees C (50 degrees F), for use at temperatures up to 121 

degrees C (250 degrees F) with rigid cellular phenolic insulation and 

covering, and all service vapor retarder jacket. 

2.4 FLEXIBLE ELASTOMERIC CELLULAR THERMAL 

A. ASTM C177, C518, k = 0.039 (0.27) at 24 degrees C (75 degrees F), flame 

spread not over 25, smoke developed not over 50, for temperatures from 

minus 4 degrees C (40 degrees F) to 93 degrees C (200 degrees F). No 

jacket required.  
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2.5 CALCIUM SILICATE 

A. Preformed pipe Insulation: ASTM C533, Type I and Type II with indicator 

denoting asbestos-free material. 

B. Premolded Pipe Fitting Insulation: ASTM C533, Type I and Type II with 

indicator denoting asbestos-free material.  

C. Equipment Insulation: ASTM C533, Type I and Type II 

D. Characteristics: 

 

Insulation Characteristics 

ITEMS TYPE I TYPE II 

Temperature, maximum degrees C 

(degrees F) 

649 (1200) 927 (1700) 

Density (dry), Kg/m3 (lb/ ft3) 232 (14.5) 288 (18) 

Thermal conductivity: 

Min W/ m K (Btu in/h ft2 degrees F)@ 

mean temperature of 93 degrees C 

(200 degrees F) 

 

0.059 

(0.41) 

 

 

0.078 

(0.540) 

Surface burning characteristics: 

Flame spread Index, Maximum 

 

0 

 

0 

Smoke Density index, Maximum 0 0 

 

2.6 PIPE COVERING PROTECTION SADDLES 

A. Cold pipe support: Premolded pipe insulation 180 degrees (half-shells) 

on bottom half of pipe at supports. Material shall be cellular glass or 

high density Polyisocyanurate insulation of the same thickness as 

adjacent insulation. Density of Polyisocyanurate insulation shall be a 

minimum of 48 kg/m3 (3.0 pcf). 

Nominal Pipe Size and Accessories Material (Insert Blocks) 

Nominal Pipe Size mm (inches) Insert Blocks mm (inches) 

Up through 125 (5) 150 (6) long 

150 (6) 150 (6) long 

200 (8), 250 (10), 300 (12) 225 (9) long 

350 (14), 400 (16) 300 (12) long 

450 through 600 (18 through 24) 350 (14) long 
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B. Warm or hot pipe supports: Premolded pipe insulation (180 degree half-

shells) on bottom half of pipe at supports.  Material shall be high 

density Polyisocyanurate (for temperatures up to 149 degrees C [300 

degrees F]), cellular glass or calcium silicate.  Insulation at 

supports shall have same thickness as adjacent insulation.  Density of 

Polyisocyanurate insulation shall be a minimum of 48 kg/m3 (3.0 pcf). 

2.7 ADHESIVE, MASTIC, CEMENT 

A. Mil. Spec. MIL-A-3316, Class 1: Jacket and lap adhesive and protective 

finish coating for insulation.  

B. Mil. Spec. MIL-A-3316, Class 2: Adhesive for laps and for adhering 

insulation to metal surfaces.  

C. Mil. Spec. MIL-A-24179, Type II Class 1: Adhesive for installing 

flexible unicellular insulation and for laps and general use.  

D. Mil. Spec. MIL-C-19565, Type I: Protective finish for outdoor use.  

E. Mil. Spec. MIL-C-19565, Type I or Type II: Vapor barrier compound for 

indoor use.  

F. ASTM C449: Mineral fiber hydraulic-setting thermal insulating and 

finishing cement.  

G. Other: Insulation manufacturers' published recommendations.  

2.8 MECHANICAL FASTENERS 

A. Pins, anchors: Welded pins, or metal or nylon anchors with galvanized 

steel or fiber washer, or clips. Pin diameter shall be as recommended 

by the insulation manufacturer.  

B. Staples: Outward clinching galvanized steel  

C. Wire: 1.3 mm thick (18 gage) soft annealed galvanized or 1.9 mm (14 

gage) copper clad steel or nickel copper alloy.  

D. Bands: 13 mm (1/2 inch) nominal width, brass, galvanized steel, 

aluminum or stainless steel. 

2.9 REINFORCEMENT AND FINISHES  

A. Glass fabric, open weave: ASTM D1668, Type III (resin treated) and Type 

I (asphalt treated).  

B. Glass fiber fitting tape: Mil. Spec MIL-C-20079, Type II, Class 1. 

C. Tape for Flexible Elastomeric Cellular Insulation: As recommended by 

the insulation manufacturer.  

D. Hexagonal wire netting: 25 mm (one inch) mesh, 0.85 mm thick (22 gage) 

galvanized steel.  
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E. Corner beads: 50 mm (2 inch) by 50 mm (2 inch), 0.55 mm thick (26 gage) 

galvanized steel; or, 25 mm (1 inch) by 25 mm (1 inch), 0.47 mm thick 

(28 gage) aluminum angle adhered to 50 mm (2 inch) by 50 mm (2 inch) 

Kraft paper. 

F. PVC fitting cover: Fed. Spec L-P-535, Composition A, 11-86 Type II, 

Grade GU, with Form B Mineral Fiber insert, for media temperature 4 

degrees C (40 degrees F) to 121 degrees C (250 degrees F). Below 4 

degrees C (40 degrees F) and above 121 degrees C (250 degrees F). 

Provide double layer insert. Provide color matching vapor barrier 

pressure sensitive tape. 

2.10 FIRESTOPPING MATERIAL 

A. Other than pipe insulation, refer to Section 07 84 00 FIRESTOPPING. 

2.11 FLAME AND SMOKE 

A. Unless shown otherwise all assembled systems shall meet flame spread 25 

and smoke developed 50 rating as developed under ASTM, NFPA and UL 

standards and specifications. See paragraph 1.3 "Quality Assurance". 

 

PART 3 - EXECUTION 

3.1 GENERAL REQUIREMENTS  

A. Required pressure tests of piping joints and connections shall be 

completed and the work approved by the Contracting Officer 

Representative for application of insulation. Surface shall be clean 

and dry with all foreign materials, such as dirt, oil, loose scale and 

rust removed.  

B. Except for specific exceptions, insulate all specified equipment, and 

piping (pipe, fittings, valves, accessories). Insulate each pipe 

individually. Do not use scrap pieces of insulation where a full length 

section will fit.  

  C. Where removal of insulation of piping and equipment is required to 

comply with Section 02 82 11, TRADITIONAL ASBESTOS ABATEMENT and 

Section 02 82 13.13, GLOVEBAG ASBESTOS ABATEMENT, such areas shall be 

reinsulated to comply with this specification.  

D. Insulation materials shall be installed in a first class manner with 

smooth and even surfaces, with jackets and facings drawn tight and 

smoothly cemented down at all laps. Insulation shall be continuous 

through all sleeves and openings, except at fire dampers and duct 
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heaters (NFPA 90A). Vapor retarders shall be continuous and 

uninterrupted throughout systems with operating temperature 16 degrees 

C (60 degrees F) and below.  Lap and seal vapor barrier over ends and 

exposed edges of insulation. Anchors, supports and other metal 

projections through insulation on cold surfaces shall be insulated and 

vapor sealed for a minimum length of 150 mm (6 inches).  

E. Install vapor stops at all insulation terminations on either side of 

valves, pumps and equipment and particularly in straight lengths of 

pipe insulation. 

F. Construct insulation on parts of equipment such as cold water pumps and 

heat exchangers that must be opened periodically for maintenance or 

repair, so insulation can be removed and replaced without damage. 

Install insulation with bolted 1 mm thick (20 gage) galvanized steel or 

aluminum covers as complete units, or in sections, with all necessary 

supports, and split to coincide with flange/split of the equipment. 

G. Insulation on hot piping and equipment shall be terminated square at 

items not to be insulated, access openings and nameplates. Cover all 

exposed raw insulation with white sealer or jacket material.  

H. Protect all insulations outside of buildings with aluminum jacket using 

lock joint or other approved system for a continuous weather tight 

system.  Access doors and other items requiring maintenance or access 

shall be removable and sealable. 

I. Plumbing work not to be insulated:  

1. Piping and valves of fire protection system.  

2. Chromium plated brass piping.  

3. Water piping in contact with earth.  

4. Small horizontal cold water branch runs in partitions to individual 

fixtures may be without insulation for maximum distance of 900 mm (3 

feet).  

5. Distilled water piping.  

J. Apply insulation materials subject to the manufacturer's recommended 

temperature limits. Apply adhesives, mastic and coatings at the 

manufacturer's recommended minimum coverage. 

K. Elbows, flanges and other fittings shall be insulated with the same 

material as is used on the pipe straights.                                           
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Use of polyurethane spray-foam to fill a PVC elbow jacket is prohibited 

on cold applications. 

L. Firestop Pipe insulation: 

1. Provide firestopping insulation at fire and smoke barriers through 

penetrations. Fire stopping insulation shall be UL listed as defines 

in Section 07 84 00, FIRESTOPPING. 

2. Pipe penetrations requiring fire stop insulation including, but not 

limited to the following: 

a. Pipe risers through floors 

b. Pipe chase walls and floors 

c. Smoke partitions 

d. Fire partitions 

M. Freeze protection of above grade outdoor piping (over heat tracing 

tape): 20 mm (0.75) thick insulation, for all pipe sizes 75 mm(3 

inches) and smaller and 25 mm(1inch) thick insulation for larger pipes. 

Provide metal jackets for all pipes. Provide for cold water make-up 

where indicated on the drawings as described in Section 23 21 13, 

HYDRONIC PIPING (electrical heat tracing systems). 

N. Provide vapor barrier jackets over insulation as follows: 

1. All piping exposed to outdoor weather. 

 2. All interior piping conveying fluids //exposed to outdoor air (i.e. 

in attics, ventilated (not air conditioned) spaces, etc.)  below 

ambient air temperature  in high humidity areas /. 

O. Provide metal jackets over insulation as follows: 

a. All plumbing piping exposed to outdoor weather. 

b. Piping exposed in building, within 1800 mm (6 feet) of the floor, 

that connects to sterilizers, kitchen and laundry equipment. 

Jackets may be applied with pop rivets. Provide aluminum angle 

ring escutcheons at wall, ceiling or floor penetrations. 

c. A 50 mm (2 inch) overlap is required at longitudinal and 

circumferential joints. 

3.2 INSULATION INSTALLATION 

A. Mineral Fiber Board:  

1. Faced board: Apply board on pins spaced not more than 300 mm (12 

inches) on center each way, and not less than 75 mm (3 inches) from 

each edge of board. In addition to pins, apply insulation bonding 
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adhesive to entire underside of horizontal metal surfaces. Butt 

insulation edges tightly and seal all joints with laps and butt 

strips. After applying speed clips cut pins off flush and apply 

vapor seal patches over clips. 

2. Plain board:  

a. Insulation shall be scored, beveled or mitered to provide tight 

joints and be secured to equipment with bands spaced 225 mm (9 

inches) on center for irregular surfaces or with pins and clips 

on flat surfaces. Use corner beads to protect edges of 

insulation.  

b. For hot equipment: Stretch 25 mm (1 inch) mesh wire, with edges 

wire laced together, over insulation and finish with insulating 

and finishing cement applied in one coat, 6 mm (1/4 inch) thick, 

trowel led to a smooth finish.  

c. For cold equipment: Apply meshed glass fabric in a tack coat 1.5 

to 1.7 square meter per liter (60 to 70 square feet per gallon) 

of vapor mastic and finish with mastic at 0.3 to 0.4 square meter 

per liter (12 to 15 square feet per gallon) over the entire 

fabric surface. 

3. Cold equipment: 40 mm (1-1/2inch) thick insulation faced with ASJ. 

a. Water filter, chemical feeder pot or tank. 

b. Pneumatic, cold storage water and surge tanks. 

4. Hot equipment: 40 mm (1-1/2 inch) thick insulation faced with ASJ. 

a. Domestic water heaters and hot water storage tanks (not factory 

insulated). 

b. Booster water heaters for dietetics dish and pot washers and for 

washdown grease-extracting hoods. 

B. Molded Mineral Fiber Pipe and Tubing Covering:  

1. Fit insulation to pipe, aligning longitudinal joints. Seal 

longitudinal joint laps and circumferential butt strips by rubbing 

hard with a nylon sealing tool to assure a positive seal. Staples 

may be used to assist in securing insulation. Seal all vapor 

retarder penetrations on cold piping with a generous application of 

vapor barrier mastic. Provide inserts and install with metal 

insulation shields at outside pipe supports. Install freeze 

protection insulation over heating cable. 
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2. Contractor's options for fitting, flange and valve insulation:  

a. Insulating and finishing cement for sizes less than 100 mm (4 

inches) operating at surface temperature of 16 degrees C (61 

degrees F) or more.  

b. Factory premolded, one piece PVC covers with mineral fiber, (Form 

B), inserts. Provide two insert layers for pipe temperatures 

below 4 degrees C (40 degrees F), or above 121 degrees C (250 

degrees F). Secure first layer of insulation with twine. Seal 

seam edges with vapor barrier mastic and secure with fitting 

tape.  

c. Factory molded, ASTM C547 or field mitered sections, joined with 

adhesive or wired in place. For hot piping finish with a 

smoothing coat of finishing cement. For cold fittings, 16 degrees 

C (60 degrees F) or less, vapor seal with a layer of glass 

fitting tape imbedded between two 2 mm (1/16 inch) coats of vapor 

barrier mastic.  

d. Fitting tape shall extend over the adjacent pipe insulation and 

overlap on itself at least 50 mm (2 inches). 

3. Nominal thickness in millimeters and inches specified in the 

schedule at the end of this section.  

C. Rigid Cellular Phenolic Foam: 

1. Rigid closed cell phenolic insulation may be provided for piping, 

ductwork and equipment for temperatures up to 121 degrees C (250 

degrees F). 

2. Note the NFPA 90A burning characteristics requirements of 25/50 in 

paragraph 1.3.B 

3. Provide secure attachment facilities such as welding pins. 

4. Apply insulation with joints tightly drawn together  

5. Apply adhesives, coverings, neatly finished at fittings, and valves. 

6. Final installation shall be smooth, tight, neatly finished at all 

edges. 

7. Minimum thickness in millimeters (inches) specified in the schedule 

at the end of this section.  

8. Condensation control insulation: Minimum 25 mm (1.0 inch) thick for 

all pipe sizes. 

a. Plumbing piping as follows: 
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1) Body of roof and overflow drains horizontal runs and offsets 

(including elbows) of interior downspout piping in all areas 

above pipe basement. 

2) Waste piping from electric water coolers and icemakers to 

drainage system. 

3) Reagent grade water piping. 

4) Cold water piping. 

D. Cellular Glass Insulation: 

1. Pipe and tubing, covering nominal thickness in millimeters and 

inches as specified in the schedule at the end of this section. 

2. Underground Piping Other than or in lieu of that Specified in 

Section 22 11 00, FACILITY WATER DISTRIBUTION: Type II, factory 

jacketed with a 3 mm laminate jacketing consisting of 3000 mm x 3000 

mm (10 ft x 10 ft) asphalt impregant4ed glass fabric, bituminous 

mastic and outside protective plastic film. 

a. 75 mm (3 inches) thick for hot water piping. 

b. As scheduled at the end of this section for chilled water piping.  

c. Underground piping:  Apply insulation with joints tightly butted.  

Seal longitudinal self-sealing lap.  Use field fabricated or 

factory made fittings.  Seal butt joints and fitting with 

jacketing as recommended by the insulation manufacturer.  Use 100 

mm (4 inch) wide strips to seal butt joints. 

d. Provide expansion chambers for pipe loops, anchors and wall 

 penetrations as recommended by the insulation manufacturer. 

e. Underground insulation shall be inspected and approved by the  

 Contracting Officer Representative as follows: 

1) Insulation in place before coating. 

2) After coating. 

f. Sand bed and backfill:  Minimum 75 mm (3 inches) all around 

 Insulated pipe or tank, applied after coating has dried. 

3. Cold equipment: 50 mm (2 inch) thick insulation faced with ASJ. 

E. Polyisocyanurate Closed-Cell Rigid Insulation: 

1. Polyisocyanurate closed-cell rigid insulation (PIR) may be provided 

for exterior piping and equipment for temperature up to 149 degree C 

(300 degree F. 
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2. Install insulation, vapor retarder and jacketing per manufacturer’s 

recommendations. Particular attention should be paid to 

recommendations for joint staggering, adhesive application, external 

hanger design, expansion/contraction joint design and spacing and 

vapor retarder integrity. 

3. Install insulation with all joints tightly butted (except expansion) 

joints in hot applications). 

4. If insulation thickness exceeds 63 mm (2.5 inches), install as a 

double layer system with longitudinal (lap) and butt joint 

staggering as recommended by manufacturer. 

5. For cold applications, vapor retarder shall be installed in a 

continuous manner. No staples, rivets, screws or any other 

attachment device capable of penetrating the vapor retarder shall be 

used to attach the vapor retarder or jacketing. No wire ties capable 

of penetrating the vapor retarder shall be used to hold the 

insulation in place. Banding shall be used to attach PVC or metal 

jacketing.  

6. Elbows, flanges and other fittings shall be insulated with the same 

material as is used on the pipe straights. The elbow/ fitting 

insulation shall be field-fabricated, mitered or factory 

prefabricated to the necessary size and shape to fit on the elbow/ 

fitting. Use of polyurethane spray-foam to fill PVC elbow jacket is 

prohibited on cold applications. 

7. For cold applications, the vapor retarder on elbows/fittings shall 

be either mastic-fabric-mastic or 2 mil thick PVDC vapor retarder 

adhesive tape. 

8. All PVC and metal jacketing shall be installed so as to naturally 

shed water. Joints shall point down and shall be sealed with either 

adhesive or caulking (except for periodic slip joints). 

9. Note the NFPA 90A burning characteristic requirements of 25/50 in 

paragraph 1.3B. Refer to paragraph 3.1 for items not to be 

insulated. 

10. Minimum thickness in millimeter (inches) specified in the schedule 

at the end of this section. 

F. Flexible Elastomeric Cellular Thermal Insulation:  
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1. Apply insulation and fabricate fittings in accordance with the 

manufacturer's installation instructions and finish with two coats 

of weather resistant finish as recommended by the insulation 

manufacturer.  

2. Pipe and tubing insulation:  

a. Use proper size material. Do not stretch or strain insulation. 

b. To avoid undue compression of insulation, provide cork stoppers 

or wood inserts at supports as recommended by the insulation 

manufacturer. Insulation shields are specified under Section 22 

05 11, COMMON WORK RESULTS FOR PLUMBING. 

c. Where possible, slip insulation over the pipe or tubing prior to 

connection, and seal the butt joints with adhesive. Where the 

slip-on technique is not possible, slit the insulation and apply 

it to the pipe sealing the seam and joints with contact adhesive. 

Optional tape sealing, as recommended by the manufacturer, may be 

employed. Make changes from mineral fiber insulation in a 

straight run of pipe, not at a fitting. Seal joint with tape.  

3. Apply sheet insulation to flat or large curved surfaces with 100 

percent adhesive coverage. For fittings and large pipe, apply 

adhesive to seams only.  

4. Pipe insulation: nominal thickness in millimeters (inches as 

specified in the schedule at the end of this section.  

 

 

G. Calcium Silicate: 

1. Minimum thickness in millimeter (inches) specified below for piping 

other than in boiler plant.  

Nominal Thickness Of Calcium Silicate Insulation 

(Non-Boiler Plant) 

Nominal Pipe Size 

Millimeters (Inches) 

Thru 25 

(1) 

 

32 to 75 

(1-1/4 to 

3) 

100-200 

(4 to 6) 

Over 200 

(6) 

93-260 degrees C(200-

500 degrees F)(HPS, 

HPR) 

100(4) 125(5) 150(6) 150(6) 
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3.3 COMMISSIONING 

A. Provide commissioning documentation in accordance with the requirements 

of section 22 08 00 – COMMISSIONING OF PLUMBING SYSTEMS for all 

inspection, start up, and contractor testing required above and 

required by the System Readiness Checklist provided by the 

Commissioning Agent.  

B. Components provided under this section of the specification will be 

tested as part of a larger system.  Refer to section 22 08 00 – 

COMMISSIONING OF PLUMBING SYSTEMS and related sections for contractor 

responsibilities for system commissioning. 

3.4 PIPE INSULATION SCHEDULE 

Provide insulation for piping systems as scheduled below:  

 

Insulation Thickness Millimeters (Inches) 

 Nominal Pipe Size Millimeters (Inches) 

Operating 

Temperature 

Range/Service 

Insulation 

Material 

Less 

than  

25 (1) 

25 – 32 

(1 – 1¼) 

38 – 75  

(1½ - 3)  

100 (4) 

and Above 

      

38-60 degrees C 

(100-140 degrees F)  

(Domestic Hot Water 

Supply and Return) 

Mineral Fiber 

(Above ground 

piping only) 

38 

(1.5) 

38 (1.5) 50 (2.0) 50 (2.0) 

38-60 degrees C 

(100-140 degrees F)  

(Domestic Hot Water 

Supply and Return) 

Rigid Cellular 

Phenolic Foam 

(Above ground 

piping only) 

38 

(1.5) 

38 (1.5) 50 (2.0) 50 (2.0) 

38-60 degrees C 

(100-140 degrees F)  

(Domestic Hot Water 

Supply and Return) 

Polyiso-

cyanurate 

Closed-Cell 

Rigid 

(Exterior 

Locations 

only)  

38 

(1.5) 

38 (1.5)   ----   ---- 

38-60 degrees C 

(100-140 degrees F)  

(Domestic Hot Water 

Supply and Return) 

Flexible 

Elastomeric 

Cellular 

Thermal (Above 

ground piping 

only) 

38 

(1.5) 

38 (1.5)   ----   ---- 
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SECTION 22 08 00 

COMMISSIONING OF PLUMBING SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all sections of Division 22.  

B. This project will have selected building systems commissioned.  The 

complete list of equipment and systems to be commissioned are specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.  The 

commissioning process, which the Contractor is responsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.  A 

Commissioning Agent (CxA) appointed by the Department of Veterans 

Affairs will manage the commissioning process. 

1.2 RELATED WORK 

A. Section 01 00 00 GENERAL REQUIREMENTS. 

B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS. 

C. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissioning plumbing systems, 

subsystems and equipment.  This Section supplements the general 

requirements specified in Section 01 91 00 GENERAL COMMISSIONING 

REQUIREMENTS. 

B. The commissioning activities have been developed to support the VA 

requirements to meet guidelines for Federal Leadership in 

Environmental, Energy, and Economic Performance.    

C. The commissioning activities have been developed to support the United 

States Green Building Council (USGBC) LEED™ rating program and to 

support delivery of project performance in accordance with the Contract 

Documents developed with the approval of the VA. 

1. Commissioning activities and documentation for the LEED™ section on 

“Energy and Atmosphere” prerequisite of “Fundamental Building 

Systems Commissioning”. 
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2. Commissioning activities and documentation for the LEED™ section on 

“Energy and Atmosphere” requirements for the “Enhanced Building 

System Commissioning” credit.  

3. Activities and documentation for the LEED™ section on “Measurement 

and Verification” requirements for the Measurement and Verification 

credit. 

D. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

specifics regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members. 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified in this Division is part 

of the construction process. Documentation and testing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel, is required in cooperation with the VA and the Commissioning 

Agent.    

B. The following Plumbing systems will be commissioned: 

1. Domestic Hot Water Systems (Domestic water heaters, steam-to-hot 

water converters, hot water circulating pumps and motors, controls, 

combustion burners/fans/motors). 

2. Medical Gas Systems (Medical compressed air and air compressor, 

laboratory vacuum and vacuum pumps, nitrous oxide and oxygen, 

Medical Gas Alarm System). 

3. Domestic Water Booster Pumps (Controls, piping, compression tanks, 

pumps, motors, and Variable Speed Drives). 

4. Sewage Ejection Pumps (Sump level controls, pump alternator, alarms 

and alarm panel, pumps and motors). 

5. Storm Sump Pumps (Sump level controls, pump alternator, alarms and 

alarm panel, pumps and motors). 

6. Domestic Water Filtration and Softener Systems (Tanks and casings, 

gages and instruments, controls, pumps and motors – if applicable, 

packaged piping, alarms). 
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7. Chemical Waste System & Equipment (Waste storage tanks or sumps, 

controls and alarms, pumps and motors – if applicable). 

8. Process Water Systems (Controls, piping, tanks and casings, gages 

and instruments, pumps, motors, and Variable Speed Drives – if 

applicable for reverse osmosis (RO) and deionized water (DI) 

systems). 

9. Emergency Plumbing Fixtures (Showers, eye wash stations, water 

tempering valves, instruments and gages) 

1.6 SUBMITTALS 

A. The commissioning process requires review of selected Submittals.  The 

Commissioning Agent will provide a list of submittals that will be 

reviewed by the Commissioning Agent.  This list will be reviewed and 

approved by the VA prior to forwarding to the Contractor.  Refer to 

Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, and SAMPLES for further 

details.   

B. The commissioning process requires Submittal review simultaneously with 

engineering review. Specific submittal requirements related to the 

commissioning process are specified in Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS.   

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 PRE-FUNCTIONAL CHECKLISTS 

A. The Contractor shall complete Pre-Functional Checklists to verify 

systems, subsystems, and equipment installation is complete and systems 

are ready for Systems Functional Performance Testing.  The 

Commissioning Agent will prepare Pre-Functional Checklists to be used 

to document equipment installation.  The Contractor shall complete the 

checklists.  Completed checklists shall be submitted to the VA and to 

the Commissioning Agent for review.  The Commissioning Agent may spot 

check a sample of completed checklists.  If the Commissioning Agent 

determines that the information provided on the checklist is not 

accurate, the Commissioning Agent will return the marked-up checklist 

to the Contractor for correction and resubmission.  If the 

Commissioning Agent determines that a significant number of completed 



VA Project No. 528A5-13-532  Canandaigua VAMC 

AE Works Project No. 13035   Renovate B3 Basement  

  for Acupuncture/Chiropractic 

  Final Submission 
07-10 

 

 COMMISSIONING OF PLUMBING 

SYSTEMS 

 

22 08 00 - 4 

 

checklists for similar equipment are not accurate, the Commissioning 

Agent will select a broader sample of checklists for review.  If the 

Commissioning Agent determines that a significant number of the broader 

sample of checklists is also inaccurate, all the checklists for the 

type of equipment will be returned to the Contractor for correction and 

resubmission.  Refer to SECTION 01 91 00 GENERAL COMMISSIONING 

REQUIREMENTS for submittal requirements for Pre-Functional Checklists, 

Equipment Startup Reports, and other commissioning documents. 

3.2 CONTRACTORS TESTS 

A. Contractor tests as required by other sections of Division 22 shall be 

scheduled and documented in accordance with Section 01 00 00 GENERAL 

REQUIREMENTS.  The Commissioning Agent will witness selected Contractor 

tests.  Contractor tests shall be completed prior to scheduling Systems 

Functional Performance Testing.   

3.3 SYSTEMS FUNCTIONAL PERFORMANCE TESTING:   

A. The Commissioning Process includes Systems Functional Performance 

Testing that is intended to test systems functional performance under 

steady state conditions, to test system reaction to changes in 

operating conditions, and system performance under emergency 

conditions.  The Commissioning Agent will prepare detailed Systems 

Functional Performance Test procedures for review and approval by the 

Contracting Officer Representative.  The Contractor shall review and 

comment on the tests prior to approval.  The Contractor shall provide 

the required labor, materials, and test equipment identified in the 

test procedure to perform the tests.  The Commissioning Agent will 

witness and document the testing.  The Contractor shall sign the test 

reports to verify tests were performed.  See Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS, for additional details. 

3.4 TRAINING OF VA PERSONNEL 

A. Training of the VA operation and maintenance personnel is required in 

cooperation with the Contracting Officer Representative and 

Commissioning Agent.  Provide competent, factory authorized personnel 

to provide instruction to operation and maintenance personnel 

concerning the location, operation, and troubleshooting of the 



VA Project No. 528A5-13-532  Canandaigua VAMC 

AE Works Project No. 13035   Renovate B3 Basement  

  for Acupuncture/Chiropractic 

  Final Submission 
07-10 

 

 COMMISSIONING OF PLUMBING 

SYSTEMS 

 

22 08 00 - 5 

 

installed systems.  The instruction shall be scheduled in coordination 

with the Contracting Officer Representative after submission and 

approval of formal training plans.   Refer to Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS and Division 22 Sections for additional 

Contractor training requirements. 

----- END ----- 
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SECTION 22 11 00 

FACILITY WATER DISTRIBUTION 

 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Domestic water systems, including piping, equipment and all necessary 

accessories as designated in this section. 

1.2 RELATED WORK  

A. Section 07 84 00, FIRESTOPPING: Penetrations in rated enclosures  

B. Section 09 91 00, PAINTING: Preparation and finish painting and 

identification of piping systems.  

C. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.  

D. Section 23 07 11, HVAC, PLUMBING, AND BOILER PLANT INSULATION, PIPE 

INSULATION. 

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA 

AND SAMPLES.  

B. Manufacturer's Literature and Data:  

1. All items listed in Part 2 - Products.  

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American National Standards Institute (ANSI):  

 American Society of Mechanical Engineers (ASME): (Copyrighted Society) 

A13.1–2007..............Scheme for Identification of Piping Systems 

B16.3-2006..............Malleable Iron Threaded Fittings Classes 150 

and 300 

B16.9-2007............. Gray Iron Threaded Fittings Classes 125 and 250 

B16.9-2007..............Factory-Made Wrought Butt Welding Fittings 

ANSI/ASME 

B16.11-2009.............Forged Fittings, Socket-Welding and Threaded 

ANSI/ASME  

B16.12-2009 ............Cast Iron Threaded Drainage Fittings ANSI/ASME 

B16.15-2006 ............Cast Bronze Threaded Fittings Classes 125 and 

250 ANSI/ASME 
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B16.18-01 (R2005).......Cast Copper Alloy Solder-Joint Pressure 

Fittings ANSI/ASME 

B16.22-01 (R2005).......Wrought Copper and Copper Alloy Solder Joint 

Pressure Fittings ANSI/ASME Element ANSI/ASME 

NSF/ANSI 61.............Drinking Water System Components - Health  

Effects  

C. American Society for Testing and Materials (ASTM): 

A47/A47M-99(2009).......Ferritic Malleable Iron Castings Revision 1989 

A53/A53M-07.............Pipe, Steel, Black And Hot-Dipped, Zinc-coated 

Welded and Seamless 

A183-03(2009)...........Carbon Steel Track Bolts and Nuts 

A269–10.................Standard Specification for Seamless and Welded 

Austenitic Stainless Steel Tubing for General 

Service 

A312/A312M-09...........Seamless, Welded, and Heavily Cold Worked 

Austenitic Stainless Steel Pipes 

A403/A403M-10a..........Standard Specification for Wrought Austenitic 

Stainless Steel Piping Fittings 

A536-84(2009)...........Ductile Iron Castings 

A733-03(2009)...........Welded and Seamless Carbon Steel and Austenitic 

Stainless Steel Pipe Nipples 

B32-08..................Solder Metal 

B61-08..................Steam or Bronze Castings 

B62-09..................Composition Bronze or Ounce Metal Castings 

B75-02..................Seamless Copper Tube 

B88-09..................Seamless Copper Water Tube 

B300-10.................AWWA Standard for Hypochlorites 

B301-10.................AWWA Standard for Liquid Chlorine 

B584-09a................Copper Alloy Sand Castings for General 

Applications Revision A 

B687-99(2005) e1........Brass, Copper, and Chromium-Plated Pipe Nipples 

D1785-06................Standard Specification for Poly (Vinyl 

Chloride) (PVC) Plastic Pipe, Schedules 40, 80, 

and 120 

D2000-08................Rubber Products in Automotive Applications 
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D4101-09................Propylene Plastic Injection and Extrusion 

Materials 

D2447-03................Polyethylene (PE) Plastic Pipe, Schedule 40 and 

80, Based on Outside Diameter 

D2564-04(2009) e1.......Solvent Cements for Poly (Vinyl Chloride) (PVC) 

Plastic Pipe and Fittings 

D4101-09................Propylene Plastic Injection and Extrusion 

Materials 

E1120-08................Standard Specification For Liquid Chlorine 

E1229-08................Standard Specification For Calcium Hypochlorite  

D. American Water Works Association (AWWA): 

C110-08.................Ductile Iron and Gray Iron Fittings - 75 mm 

thru 1200 mm (3 inch thru 48 inches) for Water 

and other liquids AWWA/ANSI  

C151/A21.51-09..........Ductile-Iron Pipe, Centrifugally Cast in Metal 

Molds or Sand-Lined Molds, for Water or Other 

Liquids AWWA/ ANSI 

C153/A21.53-06..........AWWA Standard for Ductile-Iron Compact Fittings 

for Water Service AWWA/ANSI 

C203-08.................Coal-Tar Protective Coatings and Linings for 

Steel Water Pipelines - Enamel and Tape - Hot 

Applied AWWA/ANSI 

C213-07.................Fusion Bonded Epoxy Coating For The Interior & 

Exterior Of Steel Water Pipelines 

C651-05.................Disinfecting Water Mains  

E. American Welding Society (AWS):  

A5.8/A5.8M:2004.........Filler Metals for Brazing 

F. International Plumbing Code  

International Plumbing Code – 2009 

G. American Society of Sanitary Engineers (ASSE): 

ANSI/ASSE (Plumbing) 

1001-2008...............Pipe Applied Atmospheric Type Vacuum Breakers 

ANSI/ASSE 1010-2004.....Water Hammer Arresters  

ANSI/ASSE 1018-2001.....Performance for trap seal primer valves – 

potable water supplied. 
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ANSI/ASSE (Plumbing)  

1020-2004...............Pressure Vacuum Breaker Assembly 

H. Plumbing and Drainage Institute (PDI):  

PDI WH-201 2007.........Water Hammer Arrestor 

1.5 QUALITY ASSURANCE 

A. Submit prior to welding of steel piping a certificate of Welder’s 

certification.  The certificate shall be current and more than one year 

old.   

B. For mechanical pressed sealed fittings, only tools of fitting 

manufacture shall be used. 

C. Mechanical pressed fittings shall be installed by factory trained 

workers. 

D. All grooved joint couplings, fittings, valves, and specialties shall be 

the products of a single manufacturer.  Grooving tools shall be by the 

same manufacturer as the groove components.  

E. All castings used for coupling housings, fittings, valve bodies, etc., 

shall be date stamped for quality assurance and traceability. 

1.6 SPARE PARTS 

A. For mechanical pressed sealed fittings provide tools required for each 

pipe size used at the facility. 

 

PART 2 - PRODUCTS  

2.2 ABOVE GROUND (INTERIOR) WATER PIPING  

A. Pipe: Copper tube, ASTM B88, Type K or L, drawn. For pipe 150 mm (6 

inches) and larger, stainless, steel ASTM A312, schedule 10 may be 

used. 

B. Fittings for Copper Tube:  

1. Wrought copper or bronze castings conforming to ANSI B16.18 and 

B16.22. Unions shall be bronze, MSS SP72 & SP 110, Solder or braze 

joints.  Use 95/5 tin and antimony for all soldered joints. 

2. Grooved fittings, 50 to 150 mm (2 to 6 inch) wrought copper ASTM B75 

C12200, 125 to 150 mm (5 to 6 inch) bronze casting ASTM B584, CDA 

844. Mechanical grooved couplings, ductile iron, ASTM A536 (Grade 

65-45-12), or malleable iron, ASTM A47 (Grade 32510) housing, with 

EPDM gasket, steel track head bolts, ASTM A183, coated with copper 

colored alkyd enamel.  



VA Project No. 528A5-13-532 Canandaigua VAMC 

AE Works Project No. 13035   Renovate B3 Basement  

  for Acupuncture/Chiropractic 

  Final Submission 

 

05-11 

FACILITY WATER DISTRIBUTION 

22 11 00 - 5 

3. Mechanical press sealed fittings, 65 mm (2-1/2”) in size and 

smaller.  Fittings shall be double pressed type NSF/ANSI 61 approved 

and utilize EPDM (Ethylene Propylene Diene Monomer) non toxic 

synthetic rubber sealing elements.  

4. Mechanically formed tee connection: Form mechanically extracted 

collars in a continuous operation by drilling pilot hole and drawing 

out tube surface to form collar, having a height of not less than 

three times the thickness of tube wall. Adjustable collaring device 

shall insure proper tolerance and complete uniformity of the joint. 

Notch and dimple joining branch tube in a single process to provide 

free flow where the branch tube penetrates the fitting. Braze 

joints.  

C. Fittings for Stainless Steel: 

1. Stainless steel butt-welded fittings, Type 316, Schedule 10, 

conforming to ANSI B16.9. 

2. Grooved fittings, stainless steel, Type 316, Schedule 10, conforming 

to ASTM A403. Segmentally fabricated fittings are not allowed. 

Mechanical grooved couplings, ductile iron, ASTM A536 (Grade 65-45-

12), or Malleable iron, ASTM A47 (Grade 32510) housing, with EPDM 

gasket, steel track head bolts, ASTM A183, coated with copper 

colored alkyd enamel. 

D. Adapters: Provide adapters for joining screwed pipe to copper tubing.  

E. Solder: ASTM B32 Composition Sb5 HA or HB. Provide non-corrosive flux. 

F. Brazing alloy: AWS A5.8, Classification BCuP.  

2.3 EXPOSED WATER PIPING  

A. Finished Room: Use full iron pipe size chrome plated brass piping for 

exposed water piping connecting fixtures, casework, cabinets, equipment 

and reagent racks when not concealed by apron including those furnished 

by the Government or specified in other sections.  

1. Pipe: Fed. Spec. WW-P-351, standard weight.  

2. Fittings: ANSI B16.15 cast bronze threaded fittings with chrome 

finish, (125 and 250).  

3. Nipples: ASTM B 687, Chromium-plated.  

4. Unions: Mss SP-72, SP-110, Brass or Bronze with chrome finish. 

Unions 65 mm (2-1/2 inches) and larger shall be flange type with 

approved gaskets.  
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B. Unfinished Rooms, Mechanical Rooms and Kitchens: Chrome-plated brass 

piping is not required. Paint piping systems as specified in Section 09 

91 00, PAINTING.  

2.5 TRAP PRIMER WATER PIPING: 

A. Pipe: Copper tube, ASTM B88, type K, hard drawn. 

B. Fittings: Bronze castings conforming to ANSI B16.18 Solder joints. 

C. Solder: ASTM B32 composition Sb5. Provide non-corrosive flux. 

2.6 STRAINERS  

A. Provide on high pressure side of pressure reducing valves, on suction 

side of pumps, on inlet side of indicating and control instruments and 

equipment subject to sediment damage and where shown on drawings. 

Strainer element shall be removable without disconnection of piping.  

B. Water: Basket or "Y" type with easily removable cover and brass 

strainer basket.  

C. Body: Smaller than 80 mm (3 inches), brass or bronze; 80 mm (3 inches) 

and larger, cast iron or semi-steel.  

2.7 DIELECTRIC FITTINGS  

A. Provide dielectric couplings or unions between ferrous and non-ferrous 

pipe.  

2.8 WATER HAMMER ARRESTER: 

A. Closed copper tube chamber with permanently sealed 410 kPa (60 psig) 

air charge above a Double O-ring piston. Two high heat Buna-N 0-rings 

pressure packed and lubricated with FDA approved silicone compound. All 

units shall be designed in accordance with ASSE 1010 for sealed wall 

installations without an access panel. Size and install in accordance 

with Plumbing and Drainage Institute requirements (PDI WH 201). Provide 

water hammer arrestors at:  

1. All solenoid valves. 

2. All groups of two or more flush valves. 

3. All quick opening or closing valves. 

4. All medical washing equipment. 
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PART 3 - EXECUTION  

3.1 INSTALLATION  

A. General: Comply with the International Plumbing Code and the following:  

1. Install branch piping for water from the piping system and connect 

to all fixtures, valves, cocks, outlets, casework, cabinets and 

equipment, including those furnished by the Government or specified 

in other sections.  

2. Pipe shall be round and straight. Cutting shall be done with proper 

tools. Pipe, except for plastic and glass, shall be reamed to full 

size after cutting.  

3. All pipe runs shall be laid out to avoid interference with other 

work.  

4. Install union and shut-off valve on pressure piping at connections 

to equipment. 

5. Pipe Hangers, Supports and Accessories: 

a. All piping shall be supported per the International Plumbing 

Code, Chapter No. 3. 

b. Shop Painting and Plating: Hangers, supports, rods, inserts and 

accessories used for pipe supports shall be shop coated with red 

lead or zinc chromate primer paint.  Electroplated copper hanger 

rods, hangers and accessories may be used with copper tubing. 

c. Floor, Wall and Ceiling Plates, Supports, Hangers: 

1) Solid or split unplated cast iron. 

2) All plates shall be provided with set screws. 

3) Pipe Hangers: Height adjustable clevis type. 

4) Adjustable Floor Rests and Base Flanges:  Steel. 

5) Concrete Inserts: "Universal" or continuous slotted type. 

6) Hanger Rods: Mild, low carbon steel, fully threaded or 

Threaded at each end  with two removable nuts at each end for 

positioning rod and hanger and locking each in place. 

7) Riser Clamps: Malleable iron or steel. 

8) Rollers: Cast iron. 

9) Self-drilling type expansion shields shall be "Phillips" type, 

with case hardened steel expander plugs. 

10) Hangers and supports utilized with insulated pipe and tubing 

shall have 180 degree (min.) metal protection shield Centered 
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on and welded to the hanger and support. The shield shall be 4 

inches in length and be 16 gauge steel. The shield shall be 

sized for the insulation. 

11) Miscellaneous Materials: As specified, required, directed or 

as noted on the drawings for proper installation of hangers, 

supports and accessories. If the vertical distance exceeds 6 m 

(20 feet) for cast iron pipe additional support shall be 

provided in the center of that span. Provide all necessary 

auxiliary steel to provide that support. 

12) With the installation of each flexible expansion joint, 

provide piping restraints for the upstream and downstream 

section of the piping at the flexible expansion joint.  

Provide calculations supporting the restraint length design 

and type of selected restraints. 

6. Install chrome plated cast brass escutcheon with set screw at each 

wall, floor and ceiling penetration in exposed finished locations 

and within cabinets and millwork. 

7. Penetrations: 

a. Fire Stopping: Where pipes pass through fire partitions, fire 

walls, smoke partitions, or floors, install a fire stop that 

provides an effective barrier against the spread of fire, smoke 

and gases as specified in Section 07 84 00, FIRESTOPPING. 

Completely fill and seal clearances between raceways and openings 

with the fire stopping materials.  

b. Waterproofing: At floor penetrations, completely seal clearances 

around the pipe and make watertight with sealant as specified in 

Section 07 92 00, JOINT SEALANTS. 

B. Piping shall conform to the following:  

1. Domestic Water:  

a. Grade all lines to facilitate drainage. Provide drain valves at 

bottom of risers and all low points in system. Design domestic 

hot water circulating lines with no traps.    

b. Connect branch lines at bottom of main serving fixtures below and 

pitch down so that main may be drained through fixture. Connect 

branch lines to top of main serving only fixtures located on 

floor above.  
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3.2 TESTS  

A. General: Test system either in its entirety or in sections.  

B. Potable Water System: Test after installation of piping and domestic 

water heaters, but before piping is concealed, before covering is 

applied, and before plumbing fixtures are connected. Fill systems with 

water and maintain hydrostatic pressure of 690 kPa (100 psi) gage for 

two hours. No decrease in pressure is allowed. Provide a pressure gage 

with a shutoff and bleeder valve at the highest point of the piping 

being tested.  

C. Reagent Grade Water Systems: Fill system with water and maintain 

hydrostatic pressure of 690 kPa (100 psi) gage during inspection and 

prove tight.  

D. All Other Piping Tests: Test new installed piping under 1 1/2 times 

actual operating conditions and prove tight. 

3.3 STERILIZATION  

A. After tests have been successfully completed, thoroughly flush and 

sterilize the interior domestic water distribution system in accordance 

with AWWA C651.  

B. Use liquid chlorine or hypochlorites for sterilization.   

- - - E N D - - - 





VA Project No. 528A5-13-532 Canandaigua VAMC 

AE Works Project No. 13035   Renovate B3 Basement  

  for Acupuncture/Chiropractic 

  Final Submission 

VA master 12-09 

 

 

FACILITY SANITARY AND VENT PIPING 

22 13 00 - 1 

 SECTION 22 13 00 

FACILITY SANITARY AND VENT PIPING 

 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. This section pertains to sanitary sewer and vent systems, including 

piping, equipment and all necessary accessories as designated in this 

section. 

1.2 RELATED WORK  

A. Section 07 84 00, FIRESTOPPING:  Penetrations in rated enclosures. 

B. Section 09 91 00, PAINTING:  Preparation and finish painting and 

identification of piping systems.  

C. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING:  Pipe Hangers and 

Supports, Materials Identification. 

D. Section 23 07 11, HVAC, PLUMBING AND BOILER PLANT INSULATION:  Pipe 

Insulation. 

E. Section 07 92 00, JOINT SEALANTS:  Sealant products. 

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA 

and SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Piping.  

2. Floor Drains.  

3. Grease Removal Unit. 

4. Cleanouts. 

5. All items listed in Part 2 - Products. 

C. Detailed shop drawing of clamping device and extensions when required 

in connection with the waterproofing membrane or the floor drain. 
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1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American Society of Mechanical Engineers (ASME): (Copyrighted Society) 

A112.6.3-01 (R 2007)....Standard for Floor and Trench Drains 

A13.1-07................Scheme for Identification of Piping Systems 

B16.3-06................Malleable Iron Threaded Fittings, Classes 150 

and 300. 

B16.4-06................Standard for Grey Iron Threaded Fittings 

Classes 125 and 250 

B16.12-98 (R 2006)......Cast Iron Threaded Drainage Fittings 

B16.15-06...............Cast Bronze Threaded Fittings, Classes 125 and 

250 

C. American Society for Testing and Materials (ASTM): 

A47/A47M-99 (R 2004)....Standard Specification for Steel Sheet, 

Aluminum Coated, by the Hot Dip Process 

A53/A53M-07.............Standard Specification for Pipe, Steel, Black 

And Hot-Dipped, Zinc-coated, Welded and 

Seamless 

A74-06..................Standard Specification for Cast Iron Soil Pipe 

and Fittings 

A183-03.................Standard Specification for Carbon Steel Track 

Bolts and Nuts 

A536-84(R 2004).........Standard Specification for Ductile Iron 

Castings 

B32-08..................Standard Specification for Solder Metal 

B75-02..................Standard Specification for Seamless Copper Tube 

B306-02.................Standard Specification for Copper Drainage Tube 

(DWV) 

B584-06a................Standard Specification for Copper Alloy Sand 

Castings for General Applications 

C564-03a................Standard Specification for Rubber Gaskets for 

Cast Iron Soil Pipe and Fittings 

D2000-08................Standard Classification System for Rubber 

Products in Automotive Applications 
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D2564-04E1..............Standard Specification for Solvent Cements for 

Poly (Vinyl Chloride) (PVC) Plastic Pipe and 

Fittings 

D2665-08................Standard Specification for Poly (Vinyl 

Chloride) (PVC) Plastic Drain, Waste, and Vent 

Pipe and Fittings 

D. International Code Council: 

IPC-06..................International Plumbing Code 

E. Cast Iron Soil Pipe Institute (CISPI): 

301-05..................Hubless Cast Iron Soil Pipe and Fittings for 

Sanitary and Storm Drain, Waste, and Vent 

Piping Applications 

310-04..................Coupling for Use in Connection with Hubless 

Cast Iron Soil Pipe and Fittings for Sanitary 

and Storm Drain, Waste, and Vent Piping 

Applications 

F. American Society of Sanitary Engineers (ASSE): 

1018-01.................Trap Seal Primer Valves – Potable, Water 

Supplied 

G. Plumbing and Drainage Institute (PDI): 

PDI WH-201..............Water Hammer Arrestor 

 

PART 2 - PRODUCTS  

2.1 SANITARY WASTE, DRAIN, AND VENT PIPING  

A. Cast iron waste, drain, and vent pipe and fittings 

1. Cast iron waste, drain, and vent pipe and fittings shall be used for 

the following applications: 

a. pipe buried in or in contact with earth 

b. sanitary pipe extensions to a distance of approximately 1500 mm 

(5 feet) outside of the building. 

c. interior waste and vent piping above grade. 

2. Cast iron Pipe shall be bell and spigot or hubless (plain end or no-

hub or hubless).  

3. The material for all pipe and fittings shall be cast iron soil pipe 

and fittings and shall conform to the requirements of CISPI Standard 

301, ASTM A-888, or ASTM A-74. 
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4. Joints for hubless pipe and fittings shall conform to the 

manufacturer’s installation instructions.  Couplings for hubless 

joints shall conform to CISPI 310.  Joints for hub and spigot pipe 

shall be installed with compression gaskets conforming to the 

requirements of ASTM Standard C-564 or be installed with lead and 

oakum.  

B. Copper Tube, (DWV): 

1. Copper DWV tube sanitary waste, drain and vent pipe may be used for 

piping above ground, except for urinal drains.  

2. The copper DWV tube shall be drainage type, drawn temper conforming 

to ASTM B306. 

3. The copper drainage fittings shall be cast copper or wrought copper 

conforming to ASME B16.23 or ASME 16.29. 

4. The joints shall be lead free, using a water flushable flux, and 

conforming to ASTM B32.  

2.2 EXPOSED WASTE PIPING  

A. Full iron pipe size chrome plated brass piping shall be used in 

finished rooms for exposed waste piping connecting fixtures, casework, 

cabinets, equipment and reagent racks when not concealed by apron 

including those furnished by the Government or specified in other 

sections.  

1. The Pipe shall meet Fed. Spec. WW-P-351, standard weight.  

2. The Fittings shall conform to ANSI B16.15, cast bronze threaded 

fittings with chrome finish, (125 and 250).  

3. Nipples shall conform to ASTM B 687, Chromium-plated.  

4. Unions shall be brass or bronze with chrome finish. Unions 65 mm 

(2-1/2 inches) and larger shall be flange type with approved 

gaskets.  

B. In unfinished Rooms such as mechanical Rooms and Kitchens, 

Chrome-plated brass piping is not required. The pipe materials 

specified under the paragraph “Sanitary Waste, Drain, and Vent Piping” 

can be used.  The sanitary pipe in unfinished rooms shall be painted as 

specified in Section 09 91 00, PAINTING. 
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2.3 SPECIALTY PIPE FITTINGS 

A. Transition pipe couplings shall join piping with small differences in 

outside diameters or different materials.  End connections shall be of 

the same size and compatible with the pipes being joined.  The 

transition coupling shall be elastomeric, sleeve type reducing or 

transition pattern and include shear and corrosion resistant metal, 

tension band and tightening mechanism on each end.  The transition 

coupling sleeve coupling shall be of the following material: 

1. For cast iron soil pipes, the sleeve material shall be rubber 

conforming to ASTM C564. 

2. For PVC soil pipes, the sleeve material shall be elastomeric seal or 

PVC, conforming to ASTM F 477 or ASTM D5926. 

3. For dissimilar pipes, the sleeve material shall be PVC conforming to 

ASTM D5926, or other material compatible with the pipe materials 

being joined. 

B. The dielectric fittings shall conform to ASSE 1079 with a pressure 

rating of 860 kPa (125 psig) at a minimum temperature of 82°C (180°F).  

The end connection shall be solder joint copper alloy and threaded 

ferrous. 

C. Dielectric flange insulating kits shall be of non-conducting materials 

for field assembly of companion flanges with a pressure rating of 1035 

kPa (150 psig).  The gasket shall be neoprene or phenolic.  The bolt 

sleeves shall be phenolic or polyethylene.  The washers shall be 

phenolic with steel backing washers. 

D. The di-electric nipples shall be electroplated steel nipple complying 

with ASTM F 1545 with a pressure ratings of 2070 kPa (300 psig) at 

107°C (225°F).  The end connection shall be male threaded.  The lining 

shall be inert and noncorrosive propylene. 

2.4 CLEANOUTS  

A. Cleanouts shall be the same size as the pipe, up to 100 mm (4 inches); 

and not less than 100 mm (4 inches) for larger pipe. Cleanouts shall be 

easily accessible and shall be gastight and watertight.  Minimum 

clearance of 600 mm (24 inches) shall be provided for clearing a 

clogged sanitary line.  

 



VA Project No. 528A5-13-532 Canandaigua VAMC 

AE Works Project No. 13035   Renovate B3 Basement  

  for Acupuncture/Chiropractic 

  Final Submission 

VA master 12-09 

 

 

FACILITY SANITARY AND VENT PIPING 

22 13 00 - 6 

B. Floor cleanouts shall be gray iron housing with clamping device and 

round, secured, scoriated, gray iron cover conforming to ASME 

A112.36.2M.  A gray iron ferrule with hubless, socket, inside calk or 

spigot connection and counter sunk, taper-thread, brass or bronze 

closure plug shall be included.  The frame and cover material and 

finish shall be nickel-bronze copper alloy with a square shape.  The 

cleanout shall be vertically adjustable for a minimum of 50 mm (2 

inches). When a waterproof membrane is used in the floor system, 

clamping collars shall be provided on the cleanouts. Cleanouts shall 

consist of wye fittings and eighth bends with brass or bronze screw 

plugs. Cleanouts in the resilient tile floors, quarry tile and ceramic 

tile floors shall be provided with square top covers recessed for tile 

insertion. In the carpeted areas, carpet cleanout markers shall be 

provided. Two way cleanouts shall be provided where indicated on 

drawings and at every building exit. The loading classification for 

cleanouts in sidewalk areas or subject to vehicular traffic shall be 

heavy duty type. 

C. Cleanouts shall be provided at or near the base of the vertical stacks 

with the cleanout plug located approximately 600 mm (24 inches) above 

the floor. If there are no fixtures installed on the lowest floor, the 

cleanout shall be installed at the base of the stack. The cleanouts 

shall be extended to the wall access cover. Cleanout shall consist of 

sanitary tees. Nickel-bronze square frame and stainless steel cover 

with minimum opening of 150 by 150 mm (6 by 6 inches) shall be 

furnished at each wall cleanout. Where the piping is concealed, a 

fixture trap or a fixture with integral trap, readily removable without 

disturbing concealed pipe, shall be accepted as a cleanout equivalent 

providing the opening to be used as a cleanout opening is the size 

required. 

D. In horizontal runs above grade, cleanouts shall consist of cast brass 

tapered screw plug in fitting or caulked/hubless cast iron ferrule. 

Plain end (hubless) piping in interstitial space or above ceiling may 

use plain end (hubless) blind plug and clamp.  
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2.5 FLOOR DRAINS  

A. Type A (FD-1-TP) floor drain shall comply with ANSI A112.6.3. A 

caulking flange, inside gasket, or hubless connection shall be provided 

for connection to cast iron pipe, screwed or no hub outlets for 

connection to steel pipe.  The drain connection shall be bottom outlet.  

A membrane clamp and extensions shall be provided, if required, where 

installed in connection with waterproof membrane. Puncturing membrane 

other than for drain opening will not be permitted. Double drainage 

pattern floor drains shall have integral seepage pan for embedding into 

floor construction, and weep holes to provide adequate drainage from 

pan to drain pipe. For drains not installed in connection with a 

waterproof membrane, a 2.2 kg (16-ounce) soft copper membrane, 600 mm 

(24 inches) square or another approved waterproof membrane shall be 

provided.  

G. Open Sight Drains (OSDs) shall be cast iron, constructed as shown by 

detail.   

2.6 TRAPS  

A. Traps shall be provided on all sanitary branch waste connections from 

fixtures or equipment not provided with traps. Exposed brass shall be 

polished brass chromium plated with nipple and set screw escutcheons. 

Concealed traps may be rough cast brass or same material as pipe 

connected to. Slip joints are not permitted on sewer side of trap. 

Traps shall correspond to fittings on cast iron soil pipe or steel pipe 

respectively, and size shall be as required by connected service or 

fixture. 

2.7 TRAP SEAL PRIMER VALVES AND TRAP SEAL PRIMER SYSTEMS 

A. Trap Primer (TP-1): The trap seal primer system shall be electronic 

type conforming to ASSE 1044. 

1. The controller shall have a 24 hour programmable timer, solid state, 

6 outlet zones, minimum adjustable run time of 1 minute for each 

zone, 12 hour program battery backup, manual switch for 120VAC 

power, 120VAC to 24VAC internal transformer, fuse protected 

circuitry, UL listed, 120VAC input-24VAC output, constructed of 

enameled steel or plastic. 

2. The cabinet shall be recessed mounting with a stainless steel cover. 
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3. The solenoid valve shall have a brass body, Buna “N” seats, normally 

closed, 5.98 kPa (125 psi) rated, 24VAC. 

4. The control wiring shall be copper in accordance with the latest 

edition of the National Electric Code, Article 725 and not less than 

18 gauge. All wiring shall be in conduit and in accordance with 

Division 26 of the specifications. 

5. The vacuum breaker shall conform to ASSE 1001.  

2.8 WATERPROOFING  

A. A sleeve flashing device shall be provided at points where pipes pass 

through membrane waterproofed floors or walls.  The sleeve flashing 

device shall be manufactured, cast iron fitting with clamping device 

that forms a sleeve for the pipe floor penetration of the floor 

membrane.  A galvanized steel pipe extension shall be included in the 

top of the fitting that will extend 50 mm (2 inches) above finished 

floor and galvanized steel pipe extension in the bottom of the fitting 

that will extend through the floor slab.  A waterproof caulked joint 

shall be provided at the top hub. 

B. Walls: See detail shown on drawings.  

PART 3 - EXECUTION  

3.1 PIPE INSTALLATION  

A. The pipe installation shall comply with the requirements of the 

International Plumbing Code (IPC) and these specifications.  

B. Branch piping shall be installed for waste from the respective piping 

systems and connect to all fixtures, valves, cocks, outlets, casework, 

cabinets and equipment, including those furnished by the Government or 

specified in other sections.  

C. Pipe shall be round and straight. Cutting shall be done with proper 

tools. Pipe shall be reamed to full size after cutting.  

D. All pipe runs shall be laid out to avoid interference with other work.  

E. The piping shall be installed above accessible ceilings where possible. 

F. The piping shall be installed to permit valve servicing or operation. 

G. Unless specifically indicated on the drawings, the minimum slope shall 

be 2% slope. 

H. The piping shall be installed free of sags and bends. 

I. Seismic restraint shall be installed where required by code.   
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J. Changes in direction for soil and waste drainage and vent piping shall 

be made using appropriate branches, bends and long sweep bends.  

Sanitary tees and short sweep quarter bends may be used on vertical 

stacks if change in direction of flow is from horizontal to vertical.  

Long turn double wye branch and eighth bend fittings shall be used if 

two fixtures are installed back to back or side by side with common 

drain pipe.  Straight tees, elbows, and crosses may be used on vent 

lines.  Do not change direction of flow more than 90 degrees.  Proper 

size of standard increaser and reducers shall be used if pipes of 

different sizes are connected.  Reducing size of drainage piping in 

direction of flow is prohibited. 

K. Buried soil and waste drainage and vent piping shall be laid beginning 

at the low point of each system.  Piping shall be installed true to 

grades and alignment indicated with unbroken continuity of invert.  Hub 

ends shall be placed upstream. Required gaskets shall be installed 

according to manufacturer’s written instruction for use of lubricants, 

cements, and other installation requirements. 

L. Cast iron piping shall be installed according to CISPI’s “Cast Iron 

Soil Pipe and Fittings Handbook,” Chapter IV, “Installation of Cast 

Iron Soil Pipe and Fittings” 

M. Aboveground copper tubing shall be installed according to CDA’s “Copper 

Tube Handbook”. 

N. Aboveground PVC piping shall be installed according to ASTM D2665.  

Underground PVC piping shall be installed according to ASTM D2321. 

3.2 JOINT CONSTRUCTION 

A. Hub and spigot, cast iron piping with gasket joints shall be joined in 

accordance with CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for 

compression joints. 

B. Hub and spigot, cast iron piping with calked joints shall be joined in 

accordance with CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for 

lead and oakum calked joints. 

C. Hubless or No-hub, cast iron piping shall be joined in accordance with 

CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for hubless piping 

coupling joints. 

D. For threaded joints, thread pipe with tapered pipe threads according to 

ASME B1.20.1.  The threads shall be cut full and clean using sharp disc 
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cutters.  Threaded pipe ends shall be reamed to remove burrs and 

restored to full pipe inside diameter.  Pipe fittings and valves shall 

be joined as follows: 

1. Apply appropriate tape or thread compound to external pipe threads 

unless dry seal threading is required by the pipe service 

2. Pipe sections with damaged threads shall be replaced with new 

sections of pipe. 

E. Copper tube and fittings with soldered joints shall be joined according 

to ASTM B828.  A water flushable, lead free flux conforming to ASTM 

B813 and a lead free alloy solder conforming to ASTM B32 shall be used. 

F. For PVC piping, solvent cement joints shall be used for joints.  All 

surfaces shall be cleaned and dry prior to applying the primer and 

solvent cement.  Installation practices shall comply with ASTM F402.  

The joint shall conform to ASTM D2855 and ASTM D2665 appendixes. 

3.3 SPECIALTY PIPE FITTINGS 

A. Transition coupling shall be installed at pipe joints with small 

differences in pipe outside diameters.   

B. Dielectric fittings shall be installed at connections of dissimilar 

metal piping and tubing. 

3.3 PIPE HANGERS, SUPPORTS AND ACCESSORIES 

A. All piping shall be supported according to the International Plumbing 

Code (IPC), Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING, and 

these specifications.  Where conflicts arise between these the code and 

Section 22 05 11, the most restrictive or the requirement that 

specifies supports with highest loading or shortest spacing shall 

apply. 

B. Hangers, supports, rods, inserts and accessories used for pipe supports 

shall be shop coated with zinc chromate primer paint.  Electroplated 

copper hanger rods, hangers and accessories may be used with copper 

tubing. 

C. Horizontal piping and tubing shall be supported within 300 mm (12 

inches) of each fitting or coupling. 

D. Horizontal cast iron piping shall be supported with the following 

maximum horizontal spacing and minimum hanger rod diameters: 

1. 40 mm or DN40 to 50 mm or DN50 (NPS 1-1/2 inch to NPS 2 inch):  1500 

mm (60 inches) with 10 mm (3/8 inch) rod. 
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2. 80 mm or DN 80 (NPS 3 inch):  1500 mm (60 inches) with 13 mm (½ 

inch) rod. 

3. 100 mm or DN100 to 125 mm or DN125 (NPS 4 to NPS 5):  1500 mm (60 

inches) with 16 mm (5/8 inch) rod. 

4.  150 mm or DN150 to 200 mm or DN200 (NPS 6 inch to NPS 8 inch):  

1500 mm (60 inches) with 19 mm (¾ inch) rod. 

5.  250 mm or DN250 to 300 mm or DN 300 (NPS 10 inch to NPS 12 inch):  

1500 mm (60 inch) with 22 mm (7/8 inch) rod. 

E. The maximum spacing for plastic pipe shall be 1.22 m (4 feet). 

F. Vertical piping and tubing shall be supported at the base, at each 

floor, and at intervals no greater than 4.57 m (15 feet). 

G. In addition to the requirements in Section 22 05 11, COMMON WORK 

RESULTS FOR PLUMBING, floor, Wall and Ceiling Plates, Supports, Hangers 

shall have the following characteristics: 

1. Solid or split unplated cast iron. 

2. All plates shall be provided with set screws. 

3. Height adjustable clevis type pipe hangers. 

4. Adjustable floor rests and base flanges shall be steel. 

5. Hanger rods shall be low carbon steel, fully threaded or threaded at 

each end with two removable nuts at each end for positioning rod and 

hanger and locking each in place. 

7. Riser clamps shall be malleable iron or steel. 

8. Rollers shall be cast iron. 

9. See Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING, for 

requirements on insulated pipe protective shields at hanger 

supports. 

H. Miscellaneous materials shall be provided as specified, required, 

directed or as noted on the drawings for proper installation of 

hangers, supports and accessories. If the vertical distance exceeds 6 m 

(20 feet) for cast iron pipe additional support shall be provided in 

the center of that span. All necessary auxiliary steel shall be 

provided to provide that support. 

I. Cast escutcheon with set screw shall be provided at each wall, floor 

and ceiling penetration in exposed finished locations and within 

cabinets and millwork. 

J. Penetrations: 
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1. Fire Stopping: Where pipes pass through fire partitions, fire walls, 

smoke partitions, or floors, a fire stop shall be installed that 

provides an effective barrier against the spread of fire, smoke and 

gases as specified in Section 07 84 00, FIRESTOPPING. Clearances 

between raceways and openings shall be completely filled and sealed 

with the fire stopping materials.  

2. Water proofing: At floor penetrations, clearances shall be 

completely sealed around the pipe and make watertight with sealant 

as specified in Section 07 92 00, JOINT SEALANTS. 

K. Piping shall conform to the following:  

1. Waste and Vent Drain to main stacks:  

 

Pipe Size Minimum Pitch  

80 mm or DN 80 (3 

inches) and smaller 

2%  

100 mm or DN 100 (4 

inches) and larger 

1%  

 

2. Exhaust vents shall be extended separately through roof.  Sanitary 

vents shall not connect to exhaust vents. 

  

3.4 TESTS  

A. Sanitary waste and drain systems shall be tested either in its entirety 

or in sections.  

B. Waste System tests shall be conducted before trenches are backfilled or 

fixtures are connected.  A water test or air test shall be conducted, 

as directed.  

1. If entire system is tested for a water test, tightly close all 

openings in pipes except highest opening, and fill system with water 

to point of overflow. If the waste system is tested in sections, 

tightly plug each opening except highest opening of section under 

test, fill each section with water and test with at least a 3 m (10 

foot) head of water. In testing successive sections, test at least 

upper 3 m (10 feet) of next preceding section so that each joint or 

pipe except upper most 3 m (10 feet) of system has been submitted to 

a test of at least a 3 m (10 foot) head of water. Water shall be 

kept in the system, or in portion under test, for at least 15 
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minutes before inspection starts. System shall then be tight at all 

joints.  

2. For an air test, an air pressure of 35 kPa (5 psig) gage shall be 

maintained for at least 15 minutes without leakage. A force pump and 

mercury column gage shall be used for the air test. 

3. After installing all fixtures and equipment, open water supply so 

that all p-traps can be observed.  For 15 minutes of operation, all 

p-traps shall be inspected for leaks and any leaks found shall be 

corrected.  

3. Final Tests: Either one of the following tests may be used.  

a. Smoke Test: After fixtures are permanently connected and traps 

are filled with water, fill entire drainage and vent systems with 

smoke under pressure of 1.3 kPa (1 inch of water) with a smoke 

machine. Chemical smoke is prohibited.  

b. Peppermint Test: Introduce (2 ounces) of peppermint into each 

line or stack.  

- - - E N D - - - 
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SECTION 22 40 00 

PLUMBING FIXTURES 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Plumbing fixtures, associated trim and fittings necessary to make a 

complete installation from wall or floor connections to rough piping, 

and certain accessories.  

1.2 RELATED WORK 

A. Sealing between fixtures and other finish surfaces: Section 07 92 00, 

JOINT SEALANTS. 

B. Flush panel access doors: Section 08 31 13, ACCESS DOORS AND FRAMES.  

C. Through bolts: Section 10 21 13, TOILET COMPARTMENTS. 

D. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING. 

E. SECTION 22 08 00, COMMISSIONING OF PLUMBING SYSTEMS. 

 Requirements for commissioning, systems readiness checklist, and 

training. 

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA 

AND SAMPLES.  

B. Submit plumbing fixture information in an assembled brochure, showing 

cuts and full detailed description of each fixture.  

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American National Standard Institute (ANSI):  

 The American Society of Mechanical Engineers (ASME): 

A112.6.1M-02(R2008).....Floor Affixed Supports for Off-the-Floor 

Plumbing Fixtures for Public Use 

A112.19.1M-08 ..........Enameled Cast Iron Plumbing Fixtures  

A112.19.2M-03...........Vitreous China Plumbing Fixtures  

A112.19.3-2001(R2008)...Stainless Steel Plumbing Fixtures (Designed for 

Residential Use) 

C. American Society for Testing and Materials (ASTM):  

A276-2010 ..............Stainless and Heat-Resisting Steel Bars and 

Shapes  

WW-P-541-E/GEN .........Plumbing Fixtures with Amendment 1 
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D. National Association of Architectural Metal Manufacturers (NAAMM): NAAMM 

AMP 500-505 

Metal Finishes Manual (1988)  

E. American Society of Sanitary Engineers (ASSE): 

1016-05.................Performance Requirements for Individual 

Thermostatic, Pressure Balancing and Combination 

Pressure Balancing and Thermostatic Control 

Valves for Individual Fixture Fittings  

F. National Sanitation Foundation (NSF)/American National Standards 

Institute (ANSI): 

61-2009 ................Drinking Water System Components-Health Effects 

G. American with Disabilities Act (A.D.A) Section 4-19.4 Exposed Pipes and 

Surfaces  

H. Environmental Protection Agency EPA PL 93-523 1974; A 1999) Safe 

Drinking Water Act. 

I. International Building Code, ICC IPBC 2009. 

  

PART 2 - PRODUCTS 

2.1 STAINLESS STEEL 

A. Corrosion-resistant Steel (CRS): 

1. Plate, Sheet and Strip: CRS flat products shall conform to chemical 

composition requirements of any 300 series steel specified in ASTM 

A276. 

2. Finish: Exposed surfaces shall have standard polish (ground and 

polished) equal to NAAMM finish Number 4. 

B. Die-cast zinc alloy products are prohibited. 

2.2 STOPS  

A. Provide lock-shield loose key or screw driver pattern angle stops, 

straight stops or stops integral with faucet, with each compression type 

faucet whether specifically called for or not, including sinks in wood 

and metal casework, laboratory furniture and pharmacy furniture. Locate 

stops centrally above or below fixture in accessible location.  

B. Furnish keys for lock shield stops to Contracting Officer 

Representative. 

C. Supply from stops not integral with faucet shall be chrome plated copper 

flexible tubing or flexible stainless steel with inner core of non-toxic 

polymer. 

D. Supply pipe from wall to valve stop shall be rigid threaded IPS copper 

alloy pipe, i.e. red brass pipe nipple, chrome plated where exposed.  
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E. Psychiatric Area: Provide stainless steel drain guard for all lavatories 

not installed in casework. 

2.3 ESCUTCHEONS  

A. Heavy type, chrome plated, with set screws. Provide for piping serving 

plumbing fixtures and at each wall, ceiling and floor penetrations in 

exposed finished locations and within cabinets and millwork.  

2.4 LAMINAR FLOW CONTROL DEVICE 

A. Smooth, bright stainless steel or satin finish, chrome plated metal 

laminar flow device shall provide non-aeration, clear, coherent laminar 

flow that will not splash in basin. Device shall also have a flow 

control restrictor and have vandal resistant housing. 

B. Flow Control Restrictor: 

1. Capable of restricting flow from 95 ml/s to 110 ml/s (1.5 gpm to 1.7 

gpm) for lavatories; 125 ml/s to 140 ml/s (2.0 gpm to 2.2 gpm) for 

sinks P-505 through P-520, P-524 and P-528; and 170 ml/s to 190 ml/s 

(2.75 gpm to 3.0 gpm) for dietary food preparation and rinse sinks or 

as specified. 

2. Compensates for pressure fluctuation maintaining flow rate specified 

above within 10 percent between 170 kPa and 550 kPa (25 psi and 80 

psi). 

3. Operates by expansion and contraction, eliminates mineral/sediment 

build-up with self-cleaning action, and is capable of easy manual 

cleaning. 

2.5 CARRIERS  

A. ASME/ANSI A112.6.1M, with adjustable gasket faceplate chair carriers for 

wall hung closets with auxiliary anchor foot assembly, hanger rod 

support feet, and rear anchor tie down.  

B. ASME/ANSI A112.6.1M, lavatory, chair carrier for thin wall construction 

 steel plate as detailed on drawing. All lavatory chair carriers shall 

be capable of supporting the lavatory with a 250-pound vertical load 

applied at the front of the fixture.  

C. Where water closets, lavatories or sinks are installed back-to-back and 

carriers are specified, provide one carrier to serve both fixtures in 

lieu of individual carriers. The drainage fitting of the back to back 

carrier shall be so constructed that it prevents the discharge from one 

fixture from flowing into the opposite fixture. 
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2.6 WATER CLOSETS  

WC-1,HC WATER CLOSET – BARIATRIC - ADA ACCESSIBLE 

Provide and install Whitehall Bariatric Model 2125-A-T-2-RM-SFB-HSBJ. 1.6 

GPF. Flush valve to be EVSFV (Master-Trol Flush Valve) Fixture shall 

be fabricated from 14 gage, type 304 stainless steel. Construction 

shall be seamless welded and exposed surfaces shall have a satin 

finish. Toilet shall have an elongated bowl and a self-draining 

flushing rim and punched for seat by others. Toilet shall meet ANSI 

112.19.2M requirements. Fully enclosed toilet trap shall have a 

minimum 3-1/2" seal that shall pass a 2-1/8" diameter ball. Provide 

satin finfish bowl. 

 

2.7 LAVATORIES (L-1,HC) 

A. Dimensions for lavatories are specified, Length by width (distance from 

wall) and depth. 

B. Brass components in contact with water shall contain no more than 3 

percent lead content by dry weight. 

C. (L-1) Lavatory (Single Lever Handle Control ASME/ANSI A112.19.2M, Figure 

16) straight back, approximately 508 mm by 457 mm (20 inches by 18 

inches) and a 102 mm (4 inches) maximum apron, first quality vitreous 

china. Punching for faucet on 102 mm (4 inches) centers. Set with rim 

864 mm (34 inches) above finished floor. 

1. Faucet: Solid cast brass construction, vandal resistant, heavy-duty 

single lever handle, center set. Control shall be washerless ceramic 

disc cartridge type. Provide laminar flow control device, adjustable 

hot water limit stop, and vandal proof screws.  

2. Drain: Cast or wrought brass with flat grid strainer offset 

tailpiece, chrome plated. Provide cover per A.D.A 4-19.4. 

3. Stops: Angle type, see paragraph 2.2 Stops. Provide cover per A.D.A 

4-19.4. 

4. Trap: Cast copper alloy, 38 mm by 32 mm (1 1/2 inches by 1 1/4 

inches) P-trap. Adjustable with connected elbow and 1.4 mm thick (17 

gauge) tubing extensions to wall. Exposed metal trap surface and 

connection hardware shall be chrome plated with a smooth bright 

finish. Set trap parallel to wall. Provide cover per A.D.A 4-19.4. 
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2.8 SINKS 

 S-1, STAINLESS STEEL SINK (Mount in top furnished by G.Cw /foot pedal 

control) 

  "ELKAY" –DLR-222210 – 18 gauge, type 304 stainless steel, self-rimming,  

    satin finish, sound deadened, 10” deep bowl, fitted with: 

  "ELKAY" – LK-18B – Perforated grid strainer waste with 1-1/2" tailpiece. 

    "CHICAGO FAUCET" – #1016 supplies with angle stop fitting and loose key 

    handle, 3/8" NPT female inlet, 12" long 3/8" O.D. flexible riser and   

    wall flange.  Provide 3/8" IPS chrome plated nipple from valve to wall. 

  "McGIRE" – C8912 – 1-1/2" x 1-1/2" cast brass "P" trap with cleanout plug 

and 17 gauge tubing drain to wall, swivel joint, slip inlet, cast brass 

escutcheon, and set screw. 

  Faucets: Solid brass construction, single rigid gooseneck spout with 

outlet 127 mm to 203 mm (5 inches to 8 inches) above flood rim of sink. 

Provide laminar flow control device. Wall mounted, mechanical pedal 

mixing valve with self-closing pedal valve with stops, renewable seats, 

and supply from valve to spout, indexed lift up pedals having clearances 

of not more than 13 mm (1/2 inch) above the floor and not less than 356 

mm (14 inches) from wall when in operation. Supply pipe from wall to 

valve stop shall be rigid threaded IPS copper alloy pipe. Supply pipe 

from valve to faucet shall be manufacturer's option. Exposed brass parts 

shall be chrome plated with a smooth bright finish. 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Fixture Setting: Opening between fixture and floor and wall finish shall 

be sealed as specified under Section 07 92 00, JOINT SEALANTS. 

B. Supports and Fastening: Secure all fixtures, equipment and trimmings to 

partitions, walls and related finish surfaces. Exposed heads of bolts 

and nuts in finished rooms shall be hexagonal, polished chrome plated 

brass with rounded tops. 

C. Through Bolts: For free standing marble and metal stud partitions refer 

to Section 10 21 13, TOILET COMPARTMENTS. 

D. Toggle Bolts: For hollow masonry units, finished or unfinished. 

E. Expansion Bolts: For brick or concrete or other solid masonry. Shall be 

6 mm (1/4 inch) diameter bolts, and to extend at least 76 mm (3 inches) 
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into masonry and be fitted with loose tubing or sleeves extending into 

masonry. Wood plugs, fiber plugs, lead or other soft metal shields are 

prohibited. 

F. Power Set Fasteners: May be used for concrete walls, shall be 6 mm (1/4 

inch) threaded studs, and shall extend at least 32 mm (1 1/4 inches) 

into wall. 

G. Tightly cover and protect fixtures and equipment against dirt, water and 

chemical or mechanical injury. 

H. Where water closet waste pipe has to be offset due to beam interference, 

provide correct and additional piping necessary to eliminate relocation 

of water closet. 

I. Do not use aerators on lavatories and sinks. 

3.2 CLEANING 

A. At completion of all work, fixtures, exposed materials and equipment 

shall be thoroughly cleaned.  

3.4 COMMISSIONING 

A. Provide commissioning documentation in accordance with the requirements 

of Section 22 08 00 – COMMISSIONING OF PLUMBING SYSTEMS for all 

inspection, startup, and contractor testing required above and required 

by the System Readiness Checklist provided by the Commissioning Agent.  

B. Components provided under this section of the specification will be 

tested as part of a larger system.  Refer to Section   22 08 00 – 

COMMISSIONING OF PLUMBING SYSTEMS and related sections for contractor 

responsibilities for system commissioning.  

 

- - - E N D - - - 
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SECTION 23 05 11 
COMMON WORK RESULTS FOR HVAC  

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. The requirements of this Section apply to all se ctions of Division 23.  

B. Definitions: 

1. Exposed: Piping, ductwork, and equipment exposed  to view in finished 

rooms.  

2. Option or optional: Contractor's choice of an al ternate material or 

method.  

3. RE: Contracting Officer Representative 

4. COTR: Contracting Officer’s Technical Representa tive. 

1.2 RELATED WORK  

A.  Section 00 72 00, GENERAL CONDITIONS 

B.  Section 01 00 00, GENERAL REQUIREMENTS 

C.  Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES 

D. Section 05 50 00, METAL FABRICATIONS  

E. Section 07 84 00, FIRESTOPPING  

F. Section 07 60 00, FLASHING AND SHEET METAL: Flas hing for Wall and Roof 

Penetrations  

G. Section 07 92 00, JOINT SEALANTS  

H. Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR  HVAC  

I. Section 23 05 41, NOISE AND VIBRATION CONTROL FO R HVAC PIPING and 

EQUIPMENT 

J. Section 23 05 93, TESTING, ADJUSTING, and BALANC ING FOR HVAC 

K. Section 23 07 11, HVAC Insulation 

L. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC 

M. Section 23 21 13, HYDRONIC PIPING 

N. Section 23 23 00, REFRIGERANT PIPING 

O. Section 23 31 00, HVAC DUCTS and CASINGS 

P. Section 23 34 00, HVAC FANS 

Q. Section 23 37 00, AIR OUTLETS and INLETS 

R. Section 23 81 00, DECENTRALIZED UNITARY HVAC EQU IPMENT 

S. Section 23 82 00, CONVECTION HEATING and COOLING  UNITS 



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 

VA master 11-10 
 

 

COMMON WORK RESULTS FOR HVAC 
23 05 11 - 2 

T. Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS:  Requirements for 

commissioning, systems readiness checklists, and tr aining 

U. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS 

V. Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS  

1.3 QUALITY ASSURANCE  

A. Mechanical, electrical and associated systems sh all be safe, reliable, 

efficient, durable, easily and safely operable and maintainable, easily 

and safely accessible, and in compliance with appli cable codes as 

specified. The systems shall be comprised of high q uality 

institutional-class and industrial-class products o f manufacturers that 

are experienced specialists in the required product  lines. All 

construction firms and personnel shall be experienc ed and qualified 

specialists in industrial and institutional HVAC  

B. Flow Rate Tolerance for HVAC Equipment: Section 23 05 93, TESTING, 

ADJUSTING, AND BALANCING FOR HVAC. 

C. Equipment Vibration Tolerance: 

1. Refer to Section 23 05 41, NOISE AND VIBRATION C ONTROL FOR HVAC 

PIPING and EQUIPMENT. Equipment shall be factory-ba lanced to this 

tolerance and re-balanced on site, as necessary. 

2. After HVAC air balance work is completed and per manent drive sheaves 

are in place, perform field mechanical balancing an d adjustments 

required to meet the specified vibration tolerance.  

D. Products Criteria: 

1. Standard Products: Material and equipment shall be the standard 

products of a manufacturer regularly engaged in the  manufacture of 

the products for at least 3 years (or longer as spe cified 

elsewhere). The design, model and size of each item  shall have been 

in satisfactory and efficient operation on at least  three 

installations for approximately three years. Howeve r, digital 

electronics devices, software and systems such as c ontrols, 

instruments, computer work station, shall be the cu rrent generation 

of technology and basic design that has a proven sa tisfactory 

service record of at least three years. See other s pecification 

sections for any exceptions and/or additional requi rements. 
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2. All items furnished shall be free from defects t hat would adversely 

affect the performance, maintainability and appeara nce of individual 

components and overall assembly. 

3. Conform to codes and standards as required by th e specifications. 

Conform to local codes, if required by local author ities such as the 

natural gas supplier, if the local codes are more s tringent then 

those specified. Refer any conflicts to the Contrac ting Officer 

Representative. 

4. Multiple Units: When two or more units of materi als or equipment of 

the same type or class are required, these units sh all be products 

of one manufacturer. 

5. Assembled Units: Manufacturers of equipment asse mblies, which use 

components made by others, assume complete responsi bility for the 

final assembled product. 

6. Nameplates: Nameplate bearing manufacturer's nam e or identifiable 

trademark shall be securely affixed in a conspicuou s place on 

equipment, or name or trademark cast integrally wit h equipment, 

stamped or otherwise permanently marked on each ite m of equipment. 

7. Asbestos products or equipment or materials cont aining asbestos 

shall not be used. 

E. Equipment Service Organizations:  

1. HVAC: Products and systems shall be supported by  service 

organizations that maintain a complete inventory of  repair parts and 

are located within 50 miles  to the site.  

F. HVAC Mechanical Systems Welding: Before any weld ing is performed, 

contractor shall submit a certificate certifying th at welders comply 

with the following requirements: 

1. Qualify welding processes and operators for pipi ng according to ASME 

"Boiler and Pressure Vessel Code", Section IX, "Wel ding and Brazing 

Qualifications". 

2. Comply with provisions of ASME B31 series "Code for Pressure 

Piping". 

3. Certify that each welder has passed American Wel ding Society (AWS) 

qualification tests for the welding processes invol ved, and that 

certification is current. 
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G. Execution (Installation, Construction) Quality: 

1. Apply and install all items in accordance with m anufacturer's 

written instructions. Refer conflicts between the m anufacturer's 

instructions and the contract drawings and specific ations to the 

Contracting Officer Representative for resolution. Provide written 

hard copies or computer files of manufacturer’s ins tallation 

instructions to the Contracting Officer Representat ive at least two 

weeks prior to commencing installation of any item.  Installation of 

the item will not be allowed to proceed until the r ecommendations 

are received. Failure to furnish these recommendati ons is a cause 

for rejection of the material. 

2. Provide complete layout drawings required by Par agraph, SUBMITTALS.  

Do not commence construction work on any system unt il the layout 

drawings have been approved. 

H. Upon request by Government, provide lists of pre vious installations for 

selected items of equipment.  Include contact perso ns who will serve as 

references, with telephone numbers and e-mail addre sses. 

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, AND SAMPLES, and with requirements in the ind ividual 

specification sections.  

B. Contractor shall make all necessary field measur ements and 

investigations to assure that the equipment and ass emblies will meet 

contract requirements. 

C. If equipment is submitted which differs in arran gement from that shown, 

provide drawings that show the rearrangement of all  associated systems. 

Approval will be given only if all features of the equipment and 

associated systems, including accessibility, are eq uivalent to that 

required by the contract. 

D. Prior to submitting shop drawings for approval, contractor shall 

certify in writing that manufacturers of all major items of equipment 

have each reviewed drawings and specifications, and  have jointly 

coordinated and properly integrated their equipment  and controls to 

provide a complete and efficient installation. 
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E. Submittals and shop drawings for interdependent items, containing 

applicable descriptive information, shall be furnis hed together and 

complete in a group. Coordinate and properly integr ate materials and 

equipment in each group to provide a completely com patible and 

efficient. 

F. Layout Drawings:  

1. Submit complete consolidated and coordinated lay out drawings for all 

new systems, and for existing systems that are in t he same areas. 

Refer to Section 00 72 00, GENERAL CONDITIONS, Arti cle, SUBCONTRACTS 

AND WORK COORDINATION.  

2. The drawings shall include plan views, elevation s and sections of 

all systems and shall be on a scale of not less tha n 1:32 (3/8-inch 

equal to one foot). Clearly identify and dimension the proposed 

locations of the principal items of equipment. The drawings shall 

clearly show locations and adequate clearance for a ll equipment, 

piping, valves, control panels and other items. Sho w the access 

means for all items requiring access for operations  and maintenance. 

Provide detailed layout drawings of all piping and duct systems. 

3. Do not install equipment foundations, equipment or piping until 

layout drawings have been approved.  

4. In addition, for HVAC systems, provide details o f the following: 

a. Hangers, inserts, supports, and bracing.  

b. Pipe sleeves.  

c. Duct or equipment penetrations of floors, walls,  ceilings, or 

roofs. 

G. Manufacturer's Literature and Data: Submit under  the pertinent section 

rather than under this section.  

1. Submit belt drive with the driven equipment. Sub mit selection data 

for specific drives when requested by the Contracti ng Officer 

Representative.  

2. Submit electric motor data and variable speed dr ive data with the 

driven equipment.  

3. Equipment and materials identification.  

4. Fire-stopping materials.  
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5. Hangers, inserts, supports and bracing. Provide load calculations 

for variable spring and constant support hangers.   

6. Wall, floor, and ceiling plates.  

J. HVAC Maintenance Data and Operating Instructions :  

1. Maintenance and operating manuals in accordance with Section 01 00 

00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, fo r systems and 

equipment.  

2. Provide a listing of recommended replacement par ts for keeping in 

stock supply, including sources of supply, for equi pment. Include in 

the listing belts for equipment: Belt manufacturer,  model number, 

size and style, and distinguished whether of multip le belt sets.  

H. Provide copies of approved HVAC equipment submit tals to the Testing, 

Adjusting and Balancing Subcontractor.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Air Conditioning, Heating and Refrigeration Inst itute (AHRI):  

430-2009................Central Station Air-Handlin g Units  

C. American National Standard Institute (ANSI):  

B31.1-2007..............Power Piping  

D. Rubber Manufacturers Association (ANSI/RMA):  

IP-20-2007..............Specifications for Drives U sing Classical 

V-Belts and Sheaves 

IP-21-2009..............Specifications for Drives U sing Double-V 

(Hexagonal) Belts  

IP-22-2007..............Specifications for Drives U sing Narrow V-Belts 

and Sheaves  

E. Air Movement and Control Association (AMCA):  

410-96..................Recommended Safety Practice s for Air Moving 

Devices  

F. American Society of Mechanical Engineers (ASME):   

Boiler and Pressure Vessel Code (BPVC):  

Section I-2007..........Power Boilers 

Section IX-2007.........Welding and Brazing Qualifi cations  
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 Code for Pressure Piping: 

B31.1-2007..............Power Piping 

G. American Society for Testing and Materials (ASTM ):  

A36/A36M-08.............Standard Specification for Carbon Structural 

Steel 

A575-96(2007)...........Standard Specification for Steel Bars, Carbon, 

Merchant Quality, M-Grades  

E84-10..................Standard Test Method for Su rface Burning 

Characteristics of Building Materials  

E119-09c................Standard Test Methods for F ire Tests of 

Building Construction and Materials  

H. Manufacturers Standardization Society (MSS) of t he Valve and Fittings 

Industry, Inc:  

SP-58-2009..............Pipe Hangers and Supports-M aterials, Design and 

Manufacture, Selection, Application, and 

Installation  

SP 69-2003..............Pipe Hangers and Supports-S election and 

Application 

SP 127-2001.............Bracing for Piping Systems,  Seismic – Wind – 

Dynamic, Design, Selection, Application 

I.  National Electrical Manufacturers Association (NEMA ): 

MG-1-2009...............Motors and Generators 

J. National Fire Protection Association (NFPA):  

31-06...................Standard for Installation o f Oil-Burning 

Equipment 

54-09...................National Fuel Gas Code 

70-08...................National Electrical Code 

85-07...................Boiler and Combustion Syste ms Hazards Code 

90A-09..................Standard for the Installati on of Air 

Conditioning and Ventilating Systems  

101-09..................Life Safety Code  

1.6 DELIVERY, STORAGE AND HANDLING  

A. Protection of Equipment:  

1. Equipment and material placed on the job site sh all remain in the 

custody of the Contractor until phased acceptance, whether or not 
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the Government has reimbursed the Contractor for th e equipment and 

material. The Contractor is solely responsible for the protection of 

such equipment and material against any damage. 

2. Place damaged equipment in first class, new oper ating condition; or, 

replace same as determined and directed by the Cont racting Officer 

Representative. Such repair or replacement shall be  at no additional 

cost to the Government. 

3. Protect interiors of new equipment and piping sy stems against entry 

of foreign matter. Clean both inside and outside be fore painting or 

placing equipment in operation. 

4. Existing equipment and piping being worked on by  the Contractor 

shall be under the custody and responsibility of th e Contractor and 

shall be protected as required for new work. 

B. Cleanliness of Piping and Equipment Systems: 

1. Exercise care in storage and handling of equipme nt and piping 

material to be incorporated in the work. Remove deb ris arising from 

cutting, threading and welding of piping. 

2. Piping systems shall be flushed, blown or pigged  as necessary to 

deliver clean systems. 

3. Clean interior of all tanks prior to delivery fo r beneficial use by 

the Government. 

4. Contractor shall be fully responsible for all co sts, damage, and 

delay arising from failure to provide clean systems . 

1.7 JOB CONDITIONS – WORK IN EXISTING BUILDING 

A. Building Operation: Government employees will be  continuously operating 

and managing all facilities, including temporary fa cilities, that serve 

the medical center.  

B. Maintenance of Service: Schedule all work to per mit continuous service 

as required by the medical center.  

C. Steam and Condensate Service Interruptions: Limi ted steam and 

condensate service interruptions, as required for i nterconnections of 

new and existing systems, will be permitted by the Contracting Officer 

Representative during periods when the demands are not critical to the 

operation of the medical center. These non-critical  periods are limited 

to between 8 pm and 5 am in the appropriate off-sea son (if applicable).  
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Provide at least one week advance notice to the Con tracting Officer 

Representative.  

D. Phasing of Work: Comply with all requirements sh own on drawings or 

specified. 

E. Building Working Environment: Maintain the archi tectural and structural 

integrity of the building and the working environme nt at all times. 

Maintain the interior of building at 18 degrees C ( 65 degrees F) 

minimum. Limit the opening of doors, windows or oth er access openings 

to brief periods as necessary for rigging purposes.  No storm water or 

ground water leakage permitted. Provide daily clean -up of construction 

and demolition debris on all floor surfaces and on all equipment being 

operated by VA.  

F. Acceptance of Work for Government Operation: As new facilities are made 

available for operation and these facilities are of  beneficial use to 

the Government, inspections will be made and tests will be performed. 

Based on the inspections, a list of contract defici encies will be 

issued to the Contractor. After correction of defic iencies as necessary 

for beneficial use, the Contracting Officer will pr ocess necessary 

acceptance and the equipment will then be under the  control and 

operation of Government personnel. 

 

PART 2 - PRODUCTS  

2.1 FACTORY-ASSEMBLED PRODUCTS 

A. Provide maximum standardization of components to  reduce spare part 

requirements. 

B. Manufacturers of equipment assemblies that inclu de components made by 

others shall assume complete responsibility for fin al assembled unit. 

1. All components of an assembled unit need not be products of same 

manufacturer. 

2. Constituent parts that are alike shall be produc ts of a single 

manufacturer. 

3. Components shall be compatible with each other a nd with the total 

assembly for intended service. 
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4. Contractor shall guarantee performance of assemb lies of components, 

and shall repair or replace elements of the assembl ies as required 

to deliver specified performance of the complete as sembly. 

C. Components of equipment shall bear manufacturer' s name and trademark, 

model number, serial number and performance data on  a name plate 

securely affixed in a conspicuous place, or cast in tegral with, stamped 

or otherwise permanently marked upon the components  of the equipment. 

D. Major items of equipment, which serve the same f unction, must be the 

same make and model. Exceptions will be permitted i f performance 

requirements cannot be met. 

2.2 COMPATIBILITY OF RELATED EQUIPMENT  

 Equipment and materials installed shall be compati ble in all respects 

with other items being furnished and with existing items so that the 

result will be a complete and fully operational pla nt that conforms to 

contract requirements. 

2.3 BELT DRIVES  

A. Type: ANSI/RMA standard V-belts with proper moto r pulley and driven 

sheave. Belts shall be constructed of reinforced co rd and rubber.  

B. Dimensions, rating and selection standards:  ANS I/RMA IP-20 and IP-21.  

C. Minimum Horsepower Rating: Motor horsepower plus  recommended ANSI/RMA 

service factor (not less than 20 percent) in additi on to the ANSI/RMA 

allowances for pitch diameter, center distance, and  arc of contact.  

D. Maximum Speed: 25 m/s (5000 feet per minute).  

E. Adjustment Provisions: For alignment and ANSI/RM A standard allowances 

for installation and take-up.  

F. Drives may utilize a single V-Belt (any cross se ction) when it is the 

manufacturer's standard.  

G. Multiple Belts: Matched to ANSI/RMA specified li mits by measurement on 

a belt measuring fixture. Seal matched sets togethe r to prevent mixing 

or partial loss of sets. Replacement, when necessar y, shall be an 

entire set of new matched belts.  

H. Sheaves and Pulleys:  

1. Material: Pressed steel, or close grained cast i ron.  

2. Bore: Fixed or bushing type for securing to shaf t with keys.  

3. Balanced: Statically and dynamically.  
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4. Groove spacing for driving and driven pulleys sh all be the same.  

I. Drive Types, Based on ARI 435:  

1. Provide adjustable-pitch //or fixed-pitch// driv e as follows:  

a. Fan speeds up to 1800 RPM: 7.5 kW (10 horsepower ) and smaller.  

b. Fan speeds over 1800 RPM: 2.2 kW (3 horsepower) and smaller.  

2. Provide fixed-pitch drives for drives larger tha n those listed 

above.  

3. The final fan speeds required to just meet the s ystem CFM and 

pressure requirements, without throttling, shall be  determined by 

adjustment of a temporary adjustable-pitch motor sh eave or by fan 

law calculation if a fixed-pitch drive is used init ially.  

2.4 DRIVE GUARDS  

A. For machinery and equipment, provide guards as s hown in AMCA 410 for 

belts, chains, couplings, pulleys, sheaves, shafts,  gears and other 

moving parts regardless of height above the floor t o prevent damage to 

equipment and injury to personnel. Drive guards may  be excluded where 

motors and drives are inside factory fabricated air  handling unit 

casings.  

B. Pump shafts and couplings shall be fully guarded  by a sheet steel 

guard, covering coupling and shaft but not bearings . Material shall be 

minimum 16-gage sheet steel; ends shall be braked a nd drilled and 

attached to pump base with minimum of four 6 mm (1/ 4-inch) bolts. 

Reinforce guard as necessary to prevent side play f orcing guard onto 

couplings. 

C. V-belt and sheave assemblies shall be totally en closed, firmly mounted, 

non-resonant. Guard shall be an assembly of minimum  22-gage sheet steel 

and expanded or perforated metal to permit observat ion of belts. 25 mm 

(one-inch) diameter hole shall be provided at each shaft centerline to 

permit speed measurement. 

D. Materials: Sheet steel, cast iron, expanded meta l or wire mesh rigidly 

secured so as to be removable without disassembling  pipe, duct, or 

electrical connections to equipment.  

E. Access for Speed Measurement: 25 mm (One inch) d iameter hole at each 

shaft center.  
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2.5 LIFTING ATTACHMENTS  

 Provide equipment with suitable lifting attachment s to enable equipment 

to be lifted in its normal position. Lifting attach ments shall 

withstand any handling conditions that might be enc ountered, without 

bending or distortion of shape, such as rapid lower ing and braking of 

load. 

2.6 ELECTRIC MOTORS  

A. All material and equipment furnished and install ation methods shall 

conform to the requirements of Section 23 05 12, GE NERAL MOTOR 

REQUIREMENTS FOR HVAC; Section 26 29 11, LOW-VOLTAG E MOTOR STARTERS; 

and, Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER  CONDUCTORS AND 

CABLES (600 VOLTS AND BELOW). Provide all electrica l wiring, conduit, 

and devices necessary for the proper connection, pr otection and 

operation of the systems. Provide special energy ef ficient premium 

efficiency type motors as scheduled.  

2.7 EQUIPMENT AND MATERIALS IDENTIFICATION  

A. Use symbols, nomenclature and equipment numbers specified, shown on the 

drawings and shown in the maintenance manuals. Iden tification for 

piping is specified in Section 09 91 00, PAINTING.  

B. Interior (Indoor) Equipment: Engraved nameplates , with letters not less 

than 48 mm (3/16-inch) high of brass with black-fil led letters, or 

rigid black plastic with white letters specified in  Section 09 91 00, 

PAINTING permanently fastened to the equipment. Ide ntify unit 

components such as coils, filters, fans, etc.  

C. Exterior (Outdoor) Equipment: Brass nameplates, with engraved black 

filled letters, not less than 48 mm (3/16-inch) hig h riveted or bolted 

to the equipment.  

D. Control Items: Label all temperature and humidit y sensors, controllers 

and control dampers. Identify and label each item a s they appear on the 

control diagrams.  

E. Valve Tags and Lists:  

1. HVAC: Provide for all valves other than for equi pment in Section 23 

82 00, CONVECTION HEATING AND COOLING UNITS.  

2. Valve tags: Engraved black filled numbers and le tters not less than 

13 mm (1/2-inch) high for number designation, and n ot less than 6.4 
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mm(1/4-inch) for service designation on 19 gage 38 mm (1-1/2 inches) 

round brass disc, attached with brass "S" hook or b rass chain.  

3. Valve lists: Typed or printed plastic coated car d(s), sized 216 

mm(8-1/2 inches) by 280 mm (11 inches) showing tag number, valve 

function and area of control, for each service or s ystem. Punch 

sheets for a 3-ring notebook. 

4. Provide detailed plan for each floor of the buil ding indicating the 

location and valve number for each valve. Identify location of each 

valve with a color coded thumb tack in ceiling. 

2.8 FIRESTOPPING  

 Section 07 84 00, FIRESTOPPING specifies an effect ive barrier against 

the spread of fire, smoke and gases where penetrati ons occur for piping 

and ductwork. Refer to Section 23 07 11, HVAC, PLUM BING, AND BOILER 

PLANT INSULATION, for firestop pipe and duct insula tion.  

2.9 GALVANIZED REPAIR COMPOUND 

 Mil. Spec. DOD-P-21035B, paint form.  

2.10 HVAC PIPE AND EQUIPMENT SUPPORTS AND RESTRAINT S  

A. Vibration Isolators: Refer to Section 23 05 41, NOISE AND VIBRATION 

CONTROL FOR HVAC PIPING AND EQUIPMENT. 

B. Pipe Supports: Comply with MSS SP-58. Type Numbe rs specified refer to 

this standard. For selection and application comply  with MSS SP-69. 

Refer to Section 05 50 00, METAL FABRICATIONS, for miscellaneous metal 

support materials and prime coat painting requireme nts.  

C. Attachment to Concrete Building Construction: 

1. Concrete insert: MSS SP-58, Type 18.  

2. Self-drilling expansion shields and machine bolt  expansion anchors:  

Permitted in concrete not less than 102 mm (four in ches) thick when 

approved by the Contracting Officer Representative for each job 

condition. 

3. Power-driven fasteners: Permitted in existing co ncrete or masonry 

not less than 102 mm (four inches) thick when appro ved by the 

Contracting Officer Representative for each job con dition.  

D. Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable load 

listed in MSS SP-58. For piping, provide adjustment  means for 

controlling level or slope. Types 13 or 15 turn-buc kles shall provide 
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38 mm (1-1/2 inches) minimum of adjustment and inco rporate locknuts. 

All-thread rods are acceptable.  

E. Hangers Supporting Multiple Pipes (Trapeze Hange rs): Galvanized, cold 

formed, lipped steel channel horizontal member, not  less than 41 mm by 

41 mm (1-5/8 inches by 1-5/8 inches) ,  2.7 mm (No. 12 gage), designed to 

accept special spring held, hardened steel nuts. No t permitted for 

steam supply and condensate piping.  

1. Allowable hanger load: Manufacturers rating less  91kg (200 pounds).  

2. Guide individual pipes on the horizontal member of every other 

trapeze hanger with 6 mm (1/4-inch) U-bolt fabricat ed from steel 

rod. Provide Type 40 insulation shield, secured by two 13mm 

(1/2-inch) galvanized steel bands, or preinsulated calcium silicate 

shield for insulated piping at each hanger.  

F. Supports for Piping Systems: 

1. Select hangers sized to encircle insulation on i nsulated piping. 

Refer to Section 23 07 11, HVAC INSULATION for insu lation thickness. 

To protect insulation, provide Type 39 saddles for roller type 

supports or preinsulated calcium silicate shields. Provide Type 40 

insulation shield or preinsulated calcium silicate shield at all 

other types of supports and hangers including those  for preinsulated 

piping. 

2. Piping Systems except High and Medium Pressure S team (MSS SP-58):  

a. Standard clevis hanger: Type 1; provide locknut.   

b. Riser clamps: Type 8.  

c. Wall brackets: Types 31, 32 or 33.  

d. Roller supports: Type 41, 43, 44 and 46.  

e. Saddle support: Type 36, 37 or 38.  

f. Turnbuckle: Types 13 or 15. Preinsulate. 

g. U-bolt clamp: Type 24.  

h. Copper Tube:  

1) Hangers, clamps and other support material in co ntact with 

tubing shall be painted with copper colored epoxy p aint, 

plastic coated or taped with non adhesive isolation  tape to 

prevent electrolysis. 
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2) For vertical runs use epoxy painted or plastic c oated riser 

clamps. 

3) For supporting tube to strut: Provide epoxy pain ted pipe 

straps for copper tube or plastic inserted vibratio n isolation 

clamps. 

4) Insulated Lines: Provide pre-insulated calcium s ilicate 

shields sized for copper tube. 

i. Supports for plastic or glass piping: As recomme nded by the pipe 

manufacturer with black rubber tape extending one i nch beyond 

steel support or clamp.  

3. High and Medium Pressure Steam (MSS SP-58):  

a. Provide eye rod or Type 17 eye nut near the uppe r attachment.  

b. Piping 50 mm (2 inches) and larger: Type 43 roll er hanger. For 

roller hangers requiring seismic bracing provide a Type 1 clevis 

hanger with Type 41 roller attached by flat side ba rs.  

2.11 PIPE PENETRATIONS 

A. Install sleeves during construction for other th an blocked out floor 

openings for risers in mechanical bays.  

B. To prevent accidental liquid spills from passing  to a lower level, 

provide the following:  

1. For sleeves: Extend sleeve 25 mm (one inch) abov e finished floor and 

provide sealant for watertight joint.  

2. For blocked out floor openings: Provide 40 mm (1 -1/2 inch) angle set 

in silicone adhesive around opening.  

3. For drilled penetrations: Provide 40 mm (1-1/2 i nch) angle ring or 

square set in silicone adhesive around penetration.   

C. Penetrations are not allowed through beams or ri bs, but may be 

installed in concrete beam flanges. Any deviation f rom these 

requirements must receive prior approval of Contrac ting Officer 

Representative.  

D. Sheet Metal, Plastic, or Moisture-resistant Fibe r Sleeves: Provide for 

pipe passing through floors, interior walls, and pa rtitions, unless 

brass or steel pipe sleeves are specifically called  for below. 

E. Cast Iron or Zinc Coated Pipe Sleeves: Provide f or pipe passing through 

exterior walls below grade. Make space between slee ve and pipe 
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watertight with a modular or link rubber seal. Seal  shall be applied at 

both ends of sleeve.  

F. Galvanized Steel or an alternate Black Iron Pipe  with asphalt coating 

Sleeves: Provide for pipe passing through concrete beam flanges, except 

where brass pipe sleeves are called for. Provide sl eeve for pipe 

passing through floor of mechanical rooms, laundry work rooms, and 

animal rooms above basement. Except in mechanical r ooms, connect sleeve 

with floor plate.  

G. Brass Pipe Sleeves: Provide for pipe passing thr ough quarry tile, 

terrazzo or ceramic tile floors. Connect sleeve wit h floor plate.  

H. Sleeves are not required for wall hydrants for f ire department 

connections or in drywall construction.  

I. Sleeve Clearance: Sleeve through floors, walls, partitions, and beam 

flanges shall be one inch greater in diameter than external diameter of 

pipe. Sleeve for pipe with insulation shall be larg e enough to 

accommodate the insulation. Interior openings shall  be caulked tight 

with fire stopping material and sealant to prevent the spread of fire, 

smoke, and gases.  

J. Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT 

SEALANTS.  

2.12 DUCT PENETRATIONS  

A. Provide curbs for roof mounted piping, ductwork and equipment.  Curbs 

shall be 18 inches high with continuously welded se ams, built-in cant 

strip, interior baffle with acoustic insulation, cu rb bottom, hinged 

curb adapter. 

B. Provide firestopping for openings through fire a nd smoke barriers, 

maintaining minimum required rating of floor, ceili ng or wall assembly. 

See section 07 84 00, FIRESTOPPING. 

2.13 SPECIAL TOOLS AND LUBRICANTS  

A. Furnish, and turn over to the Contracting Office r Representative, tools 

not readily available commercially, that are requir ed for disassembly 

or adjustment of equipment and machinery furnished.   

B. Grease Guns with Attachments for Applicable Fitt ings: One for each type 

of grease required for each motor or other equipmen t.  
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C. Refrigerant Tools: Provide system charging/Evacu ation equipment, 

gauges, fittings, and tools required for maintenanc e of furnished 

equipment. 

D. Tool Containers: Hardwood or metal, permanently identified for in 

tended service and mounted, or located, where direc ted by the 

Contracting Officer Representative.  

E. Lubricants: A minimum of 0.95 L (one quart) of o il, and 0.45 kg (one 

pound) of grease, of equipment manufacturer's recom mended grade and 

type, in unopened containers and properly identifie d as to use for each 

different application.  

2.14 WALL, FLOOR AND CEILING PLATES  

A. Material and Type: Chrome plated brass or chrome  plated steel, one 

piece or split type with concealed hinge, with set screw for fastening 

to pipe, or sleeve. Use plates that fit tight aroun d pipes, cover 

openings around pipes and cover the entire pipe sle eve projection.  

B. Thickness: Not less than 2.4 mm (3/32-inch) for floor plates. For wall 

and ceiling plates, not less than 0.64 mm (0.025-in ch) for up to 80 mm 

(3-inch pipe), 0.89 mm (0.035-inch) for larger pipe .  

C. Locations: Use where pipe penetrates floors, wal ls and ceilings in 

exposed locations, in finished areas only. Provide a watertight joint 

in spaces where brass or steel pipe sleeves are spe cified.  

2.15 ASBESTOS 

 Materials containing asbestos are not permitted. 

PART 3 - EXECUTION  

3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND P IPING  

A. Coordinate location of piping, sleeves, inserts,  hangers, ductwork and 

equipment. Locate piping, sleeves, inserts, hangers , ductwork and 

equipment clear of windows, doors, openings, light outlets, and other 

services and utilities. Prepare equipment layout dr awings to coordinate 

proper location and personnel access of all facilit ies. Submit the 

drawings for review as required by Part 1. Follow m anufacturer's 

published recommendations for installation methods not otherwise 

specified.  

B. Operating Personnel Access and Observation Provi sions:  Select and 

arrange all equipment and systems to provide clear view and easy 
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access, without use of portable ladders, for mainte nance and operation 

of all devices including, but not limited to: all e quipment items, 

valves, filters, strainers, transmitters, sensors, control devices. All 

gages and indicators shall be clearly visible by pe rsonnel standing on 

the floor or on permanent platforms. Do not reduce or change 

maintenance and operating space and access provisio ns that are shown on 

the drawings.  

C. Equipment and Piping Support: Coordinate structu ral systems necessary 

for pipe and equipment support with pipe and equipm ent locations to 

permit proper installation. 

D. Location of pipe sleeves, trenches and chases sh all be accurately 

coordinated with equipment and piping locations. 

E. Cutting Holes: 

1. Cut holes through concrete and masonry by rotary  core drill. 

Pneumatic hammer, impact electric, and hand or manu al hammer type 

drill will not be allowed, except as permitted by C ontracting 

Officer Representative where working area space is limited. 

2. Locate holes to avoid interference with structur al members such as 

beams or grade beams. Holes shall be laid out in ad vance and 

drilling done only after approval by Contracting Of ficer 

Representative. If the Contractor considers it nece ssary to drill 

through structural members, this matter shall be re ferred to 

Contracting Officer Representative for approval. 

3. Do not penetrate membrane waterproofing. 

F. Interconnection of Instrumentation or Control De vices: Generally, 

electrical and pneumatic interconnections are not s hown but must be 

provided. 

G. Minor Piping: Generally, small diameter pipe run s from drips and 

drains, water cooling, and other service are not sh own but must be 

provided. 

H. Electrical and Pneumatic Interconnection of Cont rols and Instruments: 

This generally not shown but must be provided. This  includes 

interconnections of sensors, transmitters, transduc ers, control 

devices, control and instrumentation panels, instru ments and computer 

workstations. Comply with NFPA-70. 
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I. Protection and Cleaning:  

1. Equipment and materials shall be carefully handl ed, properly stored, 

and adequately protected to prevent damage before a nd during 

installation, in accordance with the manufacturer's  recommendations 

and as approved by the Contracting Officer Represen tative. Damaged 

or defective items in the opinion of the Contractin g Officer 

Representative, shall be replaced.  

2. Protect all finished parts of equipment, such as  shafts and bearings 

where accessible, from rust prior to operation by m eans of 

protective grease coating and wrapping. Close pipe openings with 

caps or plugs during installation. Tightly cover an d protect 

fixtures and equipment against dirt, water chemical , or mechanical 

injury. At completion of all work thoroughly clean fixtures, exposed 

materials and equipment.  

J. Concrete and Grout: Use concrete and shrink comp ensating grout 25 MPa 

(3000 psi) minimum, specified in Section 03 30 00, CAST-IN-PLACE 

CONCRETE.  

K. Install gages, thermometers, valves and other de vices with due regard 

for ease in reading or operating and maintaining sa id devices. Locate 

and position thermometers and gages to be easily re ad by operator or 

staff standing on floor or walkway provided. Servic ing shall not 

require dismantling adjacent equipment or pipe work .  

L. Install steam piping expansion joints as per man ufacturer’s 

recommendations. 

M. Work in Existing Building:  

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS, 

Article, ALTERATIONS, and Article, RESTORATION of t he Section 01 00 

00, GENERAL REQUIREMENTS for relocation of existing  equipment, 

alterations and restoration of existing building(s) .  

2. As specified in Section 01 00 00, GENERAL REQUIR EMENTS, Article, 

OPERATIONS AND STORAGE AREAS, make alterations to e xisting service 

piping at times that will least interfere with norm al operation of 

the facility.  

3. Cut required openings through existing masonry a nd reinforced 

concrete using diamond core drills. Use of pneumati c hammer type 
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drills, impact type electric drills, and hand or ma nual hammer type 

drills, will be permitted only with approval of the  Contracting 

Officer Representative. Locate openings that will l east effect 

structural slabs, columns, ribs or beams. Refer to the Contracting 

Officer Representative for determination of proper design for 

openings through structural sections and opening la youts approval, 

prior to cutting or drilling into structure. After Contracting 

Officer Representative's approval, carefully cut op ening through 

construction no larger than absolutely necessary fo r the required 

installation.  

N. Inaccessible Equipment: 

1. Where the Government determines that the Contrac tor has installed 

equipment not conveniently accessible for operation  and maintenance, 

equipment shall be removed and reinstalled or remed ial action 

performed as directed at no additional cost to the Government. 

2. The term "conveniently accessible" is defined as  capable of being 

reached without the use of ladders, or without clim bing or crawling 

under or over obstacles such as motors, fans, pumps , belt guards, 

transformers, high voltage lines, piping, and ductw ork. 

3.2 TEMPORARY PIPING AND EQUIPMENT 

A. Continuity of operation of existing facilities w ill generally require 

temporary installation or relocation of equipment a nd piping. 

B. The Contractor shall provide all required facili ties in accordance with 

the requirements of phased construction and mainten ance of service. All 

piping and equipment shall be properly supported, s loped to drain, 

operate without excessive stress, and shall be insu lated where injury 

can occur to personnel by contact with operating fa cilities. The 

requirements of Paragraph 3.1 apply. 

C. Temporary facilities and piping shall be complet ely removed and any 

openings in structures sealed. Provide necessary bl ind flanges and caps 

to seal open piping remaining in service. 

3.3 RIGGING 

A. Design is based on application of available equi pment. Openings in 

building structures are planned to accommodate desi gn scheme. 
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B. Alternative methods of equipment delivery may be  offered by Contractor 

and will be considered by Government under specifie d restrictions of 

phasing and maintenance of service as well as struc tural integrity of 

the building. 

C. Close all openings in the building when not requ ired for rigging 

operations to maintain proper environment in the fa cility for 

Government operation and maintenance of service.   

D. Contractor shall provide all facilities required  to deliver specified 

equipment and place on foundations. Attachments to structures for 

rigging purposes and support of equipment on struct ures shall be 

Contractor's full responsibility. Upon request, the  Government will 

check structure adequacy and advise Contractor of r ecommended 

restrictions. 

E. Contractor shall check all clearances, weight li mitations and shall 

offer a rigging plan designed by a Registered Profe ssional Engineer. 

All modifications to structures, including reinforc ement thereof, shall 

be at Contractor's cost, time and responsibility. 

F. Rigging plan and methods shall be referred to Co ntracting Officer 

Representative for evaluation prior to actual work.  

G. Restore building to original condition upon comp letion of rigging work. 

3.4 PIPE AND EQUIPMENT SUPPORTS  

A. Where hanger spacing does not correspond with jo ist or rib spacing, use 

structural steel channels secured directly to joist  and rib structure 

that will correspond to the required hanger spacing , and then suspend 

the equipment and piping from the channels. Drill o r burn holes in 

structural steel only with the prior approval of th e Contracting 

Officer Representative.  

B. Use of chain, wire or strap hangers; wood for bl ocking, stays and 

bracing; or, hangers suspended from piping above wi ll not be permitted. 

Replace or thoroughly clean rusty products and pain t with zinc primer.  

C. Use hanger rods that are straight and vertical. Turnbuckles for 

vertical adjustments may be omitted where limited s pace prevents use. 

Provide a minimum of 15 mm (1/2-inch) clearance bet ween pipe or piping 

covering and adjacent work.  
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D. HVAC Horizontal Pipe Support Spacing: Refer to M SS SP-69. Provide 

additional supports at valves, strainers, in-line p umps and other heavy 

components. Provide a support within one foot of ea ch elbow.  

E. HVAC Vertical Pipe Supports:  

1. Up to 150 mm (6-inch pipe), 9 m (30 feet) long, bolt riser clamps to 

the pipe below couplings, or welded to the pipe and  rests supports 

securely on the building structure.  

2. Vertical pipe larger than the foregoing, support  on base elbows or 

tees, or substantial pipe legs extending to the bui lding structure.  

F. Overhead Supports: 

1. The basic structural system of the building is d esigned to sustain 

the loads imposed by equipment and piping to be sup ported overhead. 

2. Provide steel structural members, in addition to  those shown, of 

adequate capability to support the imposed loads, l ocated in 

accordance with the final approved layout of equipm ent and piping. 

3. Tubing and capillary systems shall be supported in channel troughs. 

G. Floor Supports: 

1. Provide concrete bases, concrete anchor blocks a nd pedestals, and 

structural steel systems for support of equipment a nd piping. Anchor 

and dowel concrete bases and structural systems to resist forces 

under operating and seismic conditions (if applicab le) without 

excessive displacement or structural failure. 

2. Do not locate or install bases and supports unti l equipment mounted 

thereon has been approved. Size bases to match equi pment mounted 

thereon plus 50 mm (2 inch) excess on all edges. Bo iler foundations 

shall have horizontal dimensions that exceed boiler  base frame 

dimensions by at least 150 mm (6 inches) on all sid es. Refer to 

structural drawings. Bases shall be neatly finished  and smoothed, 

shall have chamfered edges at the top, and shall be  suitable for 

painting. 

3. All equipment shall be shimmed, leveled, firmly anchored, and 

grouted with epoxy grout. Anchor bolts shall be pla ced in sleeves, 

anchored to the bases. Fill the annular space betwe en sleeves and 

bolts with a granular material to permit alignment and realignment. 
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3.5 MECHANICAL DEMOLITION 

A. Rigging access, other than indicated on the draw ings, shall be provided 

by the Contractor after approval for structural int egrity by the 

Contracting Officer Representative. Such access sha ll be provided 

without additional cost or time to the Government. Where work is in an 

operating plant, provide approved protection from d ust and debris at 

all times for the safety of plant personnel and mai ntenance of plant 

operation and environment of the plant. 

B. In an operating facility, maintain the operation , cleanliness and 

safety. Government personnel will be carrying on th eir normal duties of 

operating, cleaning and maintaining equipment and p lant operation. 

Confine the work to the immediate area concerned; m aintain cleanliness 

and wet down demolished materials to eliminate dust . Do not permit 

debris to accumulate in the area to the detriment o f plant operation. 

Perform all flame cutting to maintain the fire safe ty integrity of this 

plant. Adequate fire extinguishing facilities shall  be available at all 

times. Perform all work in accordance with recogniz ed fire protection 

standards. Inspection will be made by personnel of the VA Medical 

Center, and Contractor shall follow all directives of the RE or COTR 

with regard to rigging, safety, fire safety, and ma intenance of 

operations. 

C. Completely remove all piping, wiring, conduit, a nd other devices 

associated with the equipment not to be re-used in the new work. This 

includes all pipe, valves, fittings, insulation, an d all hangers 

including the top connection and any fastenings to building structural 

systems. Seal all openings, after removal of equipm ent, pipes, ducts, 

and other penetrations in roof, walls, floors, in a n approved manner 

and in accordance with plans and specifications whe re specifically 

covered. Structural integrity of the building syste m shall be 

maintained. Reference shall also be made to the dra wings and 

specifications of the other disciplines in the proj ect for additional 

facilities to be demolished or handled. 

D. All valves including gate, globe, ball, butterfl y and check, all 

pressure gages and thermometers with wells shall re main Government 

property and shall be removed and delivered to Cont racting Officer 
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Representative and stored as directed. The Contract or shall remove all 

other material and equipment, devices and demolitio n debris under these 

plans and specifications. Such material shall be re moved from 

Government property expeditiously and shall not be allowed to 

accumulate. 

3.6 CLEANING AND PAINTING 

A. Prior to final inspection and acceptance of the plant and facilities 

for beneficial use by the Government, the plant fac ilities, equipment 

and systems shall be thoroughly cleaned and painted . Refer to Section 

09 91 00, PAINTING. 

B. In addition, the following special conditions ap ply: 

1.  Cleaning shall be thorough. Use solvents, cleaning materials and 

methods recommended by the manufacturers for the sp ecific tasks. 

Remove all rust prior to painting and from surfaces  to remain 

unpainted. Repair scratches, scuffs, and abrasions prior to applying 

prime and finish coats.  

2.  Material And Equipment Not To Be Painted Includes: 

a. Motors, controllers, control switches, and safet y switches. 

b. Control and interlock devices. 

c. Regulators. 

d. Pressure reducing valves. 

e. Control valves and thermostatic elements. 

f. Lubrication devices and grease fittings. 

g. Copper, brass, aluminum, stainless steel and bro nze surfaces. 

h. Valve stems and rotating shafts. 

i. Pressure gauges and thermometers. 

j. Glass. 

k. Name plates. 

3. Control and instrument panels shall be cleaned, damaged surfaces 

repaired, and shall be touched-up with matching pai nt obtained from 

panel manufacturer. 

4. Pumps, motors, steel and cast iron bases, and co upling guards shall 

be cleaned, and shall be touched-up with the same c olor as utilized 

by the pump manufacturer  
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5. Temporary Facilities: Apply paint to surfaces th at do not have 

existing finish coats. 

6. Paint shall withstand the following temperatures  without peeling or 

discoloration: 

a. Condensate and feedwater -- 38 degrees C (100 de grees F) on 

insulation jacket surface and 120 degrees C (250 de grees F) on 

metal pipe surface. 

b. Steam -- 52 degrees C (125 degrees F) on insulat ion jacket 

surface and 190 degrees C (375 degrees F) on metal pipe surface. 

7. Final result shall be smooth, even-colored, even -textured factory 

finish on all items.  Completely repaint the entire  piece of 

equipment if necessary to achieve this. 

3.7 IDENTIFICATION SIGNS 

A. Provide laminated plastic signs, with engraved l ettering not less than 

5 mm (3/16-inch) high, designating functions, for a ll equipment, 

switches, motor controllers, relays, meters, contro l devices, including 

automatic control valves. Nomenclature and identifi cation symbols shall 

correspond to that used in maintenance manual, and in diagrams 

specified elsewhere. Attach by chain, adhesive, or screws. 

B. Factory Built Equipment: Metal plate, securely a ttached, with name and 

address of manufacturer, serial number, model numbe r, size, 

performance. 

C. Pipe Identification: Refer to Section 09 91 00, PAINTING. 

3.8 MOTOR AND DRIVE ALIGNMENT  

A. Belt Drive: Set driving and driven shafts parall el and align so that 

the corresponding grooves are in the same plane.  

B. Direct-connect Drive: Securely mount motor in ac curate alignment so 

that shafts are free from both angular and parallel  misalignment when 

both motor and driven machine are operating at norm al temperatures.  

3.9 LUBRICATION  

A. Lubricate all devices requiring lubrication prio r to initial operation. 

Field-check all devices for proper lubrication. 

B. Equip all devices with required lubrication fitt ings or devices. 

Provide a minimum of one liter (one quart) of oil a nd 0.5 kg (one 

pound) of grease of manufacturer's recommended grad e and type for each 
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different application; also provide 12 grease stick s for lubricated 

plug valves. Deliver all materials to Contracting O fficer 

Representative in unopened containers that are prop erly identified as 

to application. 

C. Provide a separate grease gun with attachments f or applicable fittings 

for each type of grease applied. 

D. All lubrication points shall be accessible witho ut disassembling 

equipment, except to remove access plates. 

3.10 COMMISSIONING  

A. Provide commissioning documentation in accordanc e with the requirements 

of Section 23 08 00 – COMMISSIONING OF HVAC SYSTEMS  for all inspection, 

start up, and contractor testing required above and  required by the 

System Readiness Checklist provided by the Commissi oning Agent. 

B. Components provided under this section of the sp ecifications will be 

tested as part of a larger system.  Refer to Sectio n 23 08 00 – 

COMMISSIONING OF HVAC SYSTEMS and related sections for contractor 

responsibilities for system commissioning. 

3.11 STARTUP AND TEMPORARY OPERATION  

 Start-up equipment as described in equipment speci fications. Verify 

that vibration is within specified tolerance prior to extended 

operation. Temporary use of equipment is specified in Section 01 00 00, 

GENERAL REQUIREMENTS, Article, TEMPORARY USE OF MEC HANICAL AND 

ELECTRICAL EQUIPMENT.  

3.12 OPERATING AND PERFORMANCE TESTS  

A. Prior to the final inspection, perform required tests as specified in 

Section 01 00 00, GENERAL REQUIREMENTS and submit t he test reports and 

records to the Contracting Officer Representative.  

B. Should evidence of malfunction in any tested sys tem, or piece of 

equipment or component part thereof, occur during o r as a result of 

tests, make proper corrections, repairs or replacem ents, and repeat 

tests at no additional cost to the Government.  

C. When completion of certain work or system occurs  at a time when final 

control settings and adjustments cannot be properly  made to make 

performance tests, then make performance tests for heating systems and 
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for cooling systems respectively during first actua l seasonal use of 

respective systems following completion of work.  

3.13 INSTRUCTIONS TO VA PERSONNEL 

 Provide in accordance with Article, INSTRUCTIONS, of Section 01 00 00, 

GENERAL REQUIREMENTS, and Section 23 08 11, DEMONST RATIONS AND TESTS 

FOR BOILER PLANT.  

 

- - - E N D - - - 
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SECTION 23 05 12 
GENERAL MOTOR REQUIREMENTS FOR HVAC AND STEAM GENERATION EQUIPMENT 

PART 1 - GENERAL  

1.1 DESCRIPTION: 

 This section specifies the furnishing, installatio n and connection of 

motors for HVAC and steam generation equipment.  

1.2 RELATED WORK: 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements common to more than one Sec tion of Division 26. 

B. Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS: St arters, control and 

protection for motors. 

C. Section 26 24 19, MOTOR-CONTROL CENTERS: Multipl e motor control 

assemblies, which include motor starters. 

D. Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

E. Section 23 34 00, HVAC FANS. 

F. Section 23 81 00, DECENTRALIZED UNITARY HVAC EQU IPMENT. 

G. Section 23 23 00, REFRIGERANT PIPING. 

H. Section 23 82 00, CONVECTION HEATING and COOLING  UNITS. 

I. Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS:  Requirements for 
commissioning, systems readiness checklists, and tr aining. 

1.3 SUBMITTALS: 

A. In accordance with Section 26 05 11, REQUIREMENT S FOR ELECTRICAL 

INSTALLATIONS, submit the following:  

B. Shop Drawings:  

1. Provide documentation to demonstrate compliance with drawings and 

specifications.  

2. Include electrical ratings, efficiency, bearing data, power factor, 

frame size, dimensions, mounting details, materials , horsepower, 

voltage, phase, speed (RPM), enclosure, starting ch aracteristics, 

torque characteristics, code letter, full load and locked rotor 

current, service factor, and lubrication method.  

C. Manuals:  

1. Submit simultaneously with the shop drawings, co mpanion copies of 

complete installation, maintenance and operating ma nuals, including 

technical data sheets and application data.   
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D. Certification: Two weeks prior to final inspecti on, unless otherwise 

noted, submit four copies of the following certific ation to the 

Contracting Officer Representative:  

1. Certification that the motors have been applied,  installed, 

adjusted, lubricated, and tested according to manuf acturer published 

recommendations.  

E. Completed System Readiness Checklists provided b y the Commissioning 

Agent and completed by the contractor, signed by a qualified technician 

and dated on the date of completion, in accordance with the 

requirements of Section 23 08 00 COMMISSIONING OF H VAC SYSTEMS.  

1.4 APPLICABLE PUBLICATIONS: 

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. National Electrical Manufacturers Association (N EMA):  

MG 1-2006 Rev. 1 2009 ..Motors and Generators 

MG 2–2001 Rev. 1 2007...Safety Standard for Constru ction and Guide for 

Selection, Installation and Use of Electric 

Motors and Generators  

C. National Fire Protection Association (NFPA):  

70-2008.................National Electrical Code (N EC)  

D. Institute of Electrical and Electronics Engineer s (IEEE):  

112-04..................Standard Test Procedure for  Polyphase Induction 

Motors and Generators  

E. American Society of Heating, Refrigerating and A ir-Conditioning 

Engineers (ASHRAE):  

90.1-2007...............Energy Standard for Buildin gs Except Low-Rise 

Residential Buildings  

 

PART 2 - PRODUCTS  

2.1 MOTORS: 

A. For alternating current, fractional and integral  horsepower motors, 

NEMA Publications MG 1 and MG 2 shall apply. 

B. All material and equipment furnished and install ation methods shall 

conform to the requirements of Section 26 29 11, LO W-VOLTAGE MOTOR 
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STARTERS; and Section 26 05 21, LOW-VOLTAGE ELECTRI CAL POWER CONDUCTORS 

AND CABLES (600 VOLTS AND BELOW). Provide all elect rical wiring, 

conduit, and devices necessary for the proper conne ction, protection 

and operation of the systems. Provide premium effic iency type motors as 

scheduled. Unless otherwise specified for a particu lar application, use 

electric motors with the following requirements.  

C. Single-phase Motors: Motors for centrifugal fans  and pumps may be split 

phase or permanent split capacitor (PSC) type.  Pro vide capacitor-start 

type for hard starting applications. 

D. Poly-phase Motors: NEMA Design B, Squirrel cage,  induction type.  

1. Two Speed Motors: Each two-speed motor shall hav e two separate 

windings. Provide a time- delay (20 seconds minimum ) relay for 

switching from high to low speed. 

E. Voltage ratings shall be as follows:  

1. Single phase:  

a. Motors connected to 120-volt systems: 115 volts.   

b. Motors connected to 208-volt systems: 200 volts.   

c. Motors connected to 240 volt or 480 volt systems : 230/460 volts, 

dual connection.  

2. Three phase:  

a. Motors connected to 208-volt systems: 200 volts.   

b. Motors, less than 74.6 kW (100 HP), connected to  240 volt or 480 

volt systems: 208-230/460 volts, dual connection.  

c. Motors, 74.6 kW (100 HP) or larger, connected to  240-volt 

systems: 230 volts.  

d. Motors, 74.6 kW (100 HP) or larger, connected to  480-volt 

systems: 460 volts.  

e. Motors connected to high voltage systems (Over 6 00V): Shall 

conform to NEMA Standards for connection to the nom inal system 

voltage shown on the drawings.  

F. Number of phases shall be as follows:  

1. Motors, less than 373 W (1/2 HP): Single phase.  

2. Motors, 373 W (1/2 HP) and larger: 3 phase.  

3. Exceptions:  

a. Hermetically sealed motors.  
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b. Motors for equipment assemblies, less than 746 W  (one HP), may be 

single phase provided the manufacturer of the propo sed assemblies 

cannot supply the assemblies with three phase motor s.  

G. Motors shall be designed for operating the conne cted loads continuously 

in a 40°C (104°F) environment, where the motors are  installed, without 

exceeding the NEMA standard temperature rises for t he motor insulation.  

If the motors exceed 40°C (104°F), the motors shall  be rated for the 

actual ambient temperatures. 

H. Motor designs, as indicated by the NEMA code let ters, shall be 

coordinated with the connected loads to assure adeq uate starting and 

running torque.  

I. Motor Enclosures:  

1. Shall be the NEMA types as specified and/or show n on the drawings.  

2. Where the types of motor enclosures are not show n on the drawings, 

they shall be the NEMA types, which are most suitab le for the 

environmental conditions where the motors are being  installed.  

Enclosure requirements for certain conditions are a s follows:  

a. Motors located outdoors, indoors in wet or high humidity 

locations, or in unfiltered airstreams shall be tot ally enclosed 

type. 

b. Where motors are located in an NEC 511 classifie d area, provide 

TEFC explosion proof motor enclosures. 

c. Where motors are located in a corrosive environm ent, provide TEFC 

enclosures with corrosion resistant finish. 

3. Enclosures shall be primed and finish coated at the factory with 

manufacturer's prime coat and standard finish.  

J. Special Requirements: 

1. Where motor power requirements of equipment furn ished deviate from 

power shown on plans, provide electrical service de signed under the 

requirements of NFPA 70 without additional time or cost to the 

Government. 

2. Assemblies of motors, starters, controls and int erlocks on factory 

assembled and wired devices shall be in accordance with the 

requirements of this specification. 
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3. Wire and cable materials specified in the electr ical division of the 

specifications shall be modified as follows: 

a. Wiring material located where temperatures can e xceed 71 degrees 

C (160 degrees F) shall be stranded copper with Tef lon FEP 

insulation with jacket. This includes wiring on the  boilers. 

b. Other wiring at boilers and to control panels sh all be NFPA 70 

designation THWN. 

c. Provide shielded conductors or wiring in separat e conduits for 

all instrumentation and control systems where recom mended by 

manufacturer of equipment. 

4. Select motor sizes so that the motors do not ope rate into the 

service factor at maximum required loads on the dri ven equipment.  

Motors on pumps shall be sized for non-overloading at all points on 

the pump performance curves. 

5. Motors utilized with variable frequency drives s hall be rated 

“inverter-duty” per NEMA Standard, MG1, Part 31.4.4 .2.  Provide 

motor shaft grounding apparatus that will protect b earings from 

damage from stray currents. 

K. Additional requirements for specific motors, as indicated in the other 

sections listed in Article 1.2, shall also apply.   

L. Energy-Efficient Motors (Motor Efficiencies): Al l permanently wired 

polyphase motors of 746 Watts (1 HP) or more shall meet the minimum 

full-load efficiencies as indicated in the followin g table. Motors of 

746 Watts or more with open, drip-proof or totally enclosed fan-cooled 

enclosures shall be NEMA premium efficiency type, u nless otherwise 

indicated. Motors provided as an integral part of m otor driven 

equipment are excluded from this requirement if a m inimum seasonal or 

overall efficiency requirement is indicated for tha t equipment by the 

provisions of another section.  Motors not specifie d as “premium 

efficiency” shall comply with the Energy Policy Act  of 2005 (EPACT). 

 

Minimum Premium Efficiencies 

Open Drip-Proof 

Minimum Premium Efficiencies 

Totally Enclosed Fan-Cooled 

Rating 

kW (HP) 

1200 

RPM 

1800 

RPM 

3600 

RPM 

Rating 

kW (HP) 

1200 

RPM 

1800 

RPM 

3600 

RPM 
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0.746 (1)  82.5% 85.5% 77.0% 0.746 (1)  82.5% 85.5% 77.0% 

1.12 (1.5)  86.5% 86.5% 84.0% 1.12 (1.5)  87.5% 86. 5% 84.0% 

1.49 (2) 87.5% 86.5% 85.5% 1.49 (2) 88.5% 86.5% 85. 5% 

2.24 (3) 88.5% 89.5% 85.5% 2.24 (3) 89.5% 89.5% 86. 5% 

3.73 (5) 89.5% 89.5% 86.5% 3.73 (5) 89.5% 89.5% 88. 5% 

5.60 (7.5) 90.2% 91.0% 88.5% 5.60 (7.5) 91.0% 91.7%  89.5% 

7.46 (10) 91.7% 91.7% 89.5% 7.46 (10) 91.0% 91.7% 9 0.2% 

11.2 (15) 91.7% 93.0% 90.2% 11.2 (15) 91.7% 92.4% 9 1.0% 

14.9 (20) 92.4% 93.0% 91.0% 14.9 (20) 91.7% 93.0% 9 1.0% 

18.7 (25) 93.0% 93.6% 91.7% 18.7 (25) 93.0% 93.6% 9 1.7% 

22.4 (30) 93.6% 94.1% 91.7% 22.4 (30) 93.0% 93.6% 91.7% 

29.8 (40) 94.1% 94.1% 92.4% 29.8 (40) 94.1% 94.1% 9 2.4% 

37.3 (50) 94.1% 94.5% 93.0% 37.3 (50) 94.1% 94.5% 9 3.0% 

44.8 (60) 94.5% 95.0% 93.6% 44.8 (60) 94.5% 95.0% 9 3.6% 

56.9 (75) 94.5% 95.0% 93.6% 56.9 (75) 94.5% 95.4% 9 3.6% 

74.6 (100) 95.0% 95.4% 93.6% 74.6 (100) 95.0% 95.4%  94.1% 

93.3 (125) 95.0% 95.4% 94.1% 93.3 (125) 95.0% 95.4%  95.0% 

112 (150) 95.4% 95.8% 94.1% 112 (150) 95.8% 95.8% 9 5.0% 

149.2 (200) 95.4% 95.8% 95.0% 149.2 (200) 95.8% 96. 2% 95.4% 

 

M. Minimum Power Factor at Full Load and Rated Volt age: 90 percent at 1200 

RPM, 1800 RPM and 3600 RPM. 

PART 3 - EXECUTION  

3.1 INSTALLATION: 

 Install motors in accordance with manufacturer’s r ecommendations, the 

NEC, NEMA, as shown on the drawings and/or as requi red by other 

sections of these specifications.  

3.2 FIELD TESTS  

A. Perform an electric insulation resistance Test u sing a megohmmeter on 

all motors after installation, before start-up. All  shall test free 

from grounds.   

B. Perform Load test in accordance with ANSI/IEEE 1 12, Test Method B, to 

determine freedom from electrical or mechanical def ects and compliance 

with performance data. 

C. Insulation Resistance: Not less than one-half me g-ohm between stator 

conductors and frame, to be determined at the time of final inspection.  
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3.3 STARTUP AND TESTING  

A. The Commissioning Agent will observe startup and  contractor testing of 

selected equipment.  Coordinate the startup and con tractor testing 

schedules with Contracting Officer Representative a nd Commissioning 

Agent. Provide a minimum of 7 days prior notice.  

3.4 COMMISSIONING 

A. Provide commissioning documentation in accordanc e with the requirements 

of Section 23 08 00 – COMMISSIONING OF HVAC SYSTEMS  for all inspection, 

start up, and contractor testing required above and  required by the 

System Readiness Checklist provided by the Commissi oning Agent. 

B. Components provided under this section of the sp ecification will be 

tested as part of a larger system.  Refer to Sectio n 23 08 00 – 

COMMISSIONING OF HVAC SYSTEMS and related sections for contractor 

responsibilities for system commissioning.  

3.5 DEMONSTRATION AND TRAINING  

A. Provide services of manufacturer’s technical rep resentative for four 

hours to instruct VA personnel in operation and mai ntenance of units. 

B. Submit training plans and instructor qualificati ons in accordance with 

the requirements of Section 23 08 00 – COMMISSIONIN G OF HVAC SYSTEMS.  

 

- - - E N D - - - 
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SECTION 23 05 41 
NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL  

1.1 DESCRIPTION 

 Noise criteria, vibration tolerance and vibration isolation for HVAC 

work.  

1.2 RELATED WORK 

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more th an one section of 

Division 23.  

B. Section 23 31 00, HVAC DUCTS and CASINGS: requir ements for flexible 

duct connectors, sound attenuators and sound absorb ing duct lining. 

C. SECTION 23 05 93, TESTING, ADJUSTING, and BALANC ING FOR HVAC: 

requirements for sound and vibration tests.  

D. SECTION 23 37 00, AIR OUTLETS and INLETS: noise requirements for G-

grilles.  

E. SECTION 23 34 00, HVAC FANS: sound and vibration  isolation requirements 

for fans. 

F. Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS:  Requirements for 

commissioning, systems readiness checklists, and tr aining.  

1.3 QUALITY ASSURANCE 

A. Refer to article, QUALITY ASSURANCE in specifica tion Section 23 05 11, 

COMMON WORK RESULTS FOR HVAC. 

B. Noise Criteria: 

1. Noise levels in all 8 octave bands due to equipm ent and duct systems 

shall not exceed following NC levels: 

TYPE OF ROOM NC LEVEL 

Bathrooms and Toilet Rooms 40 

Conference Rooms 35 

Corridors(Public) 40 

Examination Rooms 35 

Lobbies, Waiting Areas 40 

Offices, Small Private  35 
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2. For equipment which has no sound power ratings s cheduled on the 

plans, the contractor shall select equipment such t hat the fore-

going noise criteria, local ordinance noise levels,  and OSHA re-

quirements are not exceeded. Selection procedure sh all be in 

accordance with ASHRAE Fundamentals Handbook, Chapt er 7, Sound and 

Vibration. 

3. An allowance, not to exceed 5db, may be added to  the measured value 

to compensate for the variation of the room attenua ting effect 

between room test condition prior to occupancy and design condition 

after occupancy which may include the addition of s ound absorbing 

material, such as, furniture. This allowance may no t be taken after 

occupancy. The room attenuating effect is defined a s the difference 

between sound power level emitted to room and sound  pressure level 

in room. 

4. In absence of specified measurement requirements , measure equipment 

noise levels three feet from equipment and at an el evation of maxi-

mum noise generation. 

C. Allowable Vibration Tolerances for Rotating, Non -reciprocating Equip-

ment: Not to exceed a self-excited vibration maximu m velocity of 5 mm 

per second (0.20 inch per second) RMS, filter in, w hen measured with a 

vibration meter on bearing caps of machine in verti cal, horizontal and 

axial directions or measured at equipment mounting feet if bearings are 

concealed. Measurements for internally isolated fan s and motors may be 

made at the mounting feet. 

1.4 SUBMITTALS 

A. Submit in accordance with specification Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, and SAMPLES. 

B. Manufacturer's Literature and Data: 

1. Vibration isolators:  

a. Floor mountings  

b. Hangers  

c. Snubbers 

C. Isolator manufacturer shall furnish with submitt al load calculations 

for selection of isolators, including supplemental bases, based on 

lowest operating speed of equipment supported.  
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1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. American Society of Heating, Refrigerating and A ir-Conditioning 

Engineers, Inc. (ASHRAE):  

2009 ...................Fundamentals Handbook, Chapter 7 , Sound and 

Vibration 

C. American Society for Testing and Materials (ASTM ): 

A123/A123M-09...........Standard Specification for Zinc (Hot-Dip 

Galvanized) Coatings on Iron and Steel Products 

A307-07b................Standard Specification for Carbon Steel Bolts 

and Studs, 60,000 PSI Tensile Strength 

D2240-05(2010)..........Standard Test Method for Ru bber Property - 

Durometer Hardness 

D. Manufacturers Standardization (MSS): 

SP-58-2009..............Pipe Hangers and Supports-M aterials, Design and 

Manufacture 

E. Occupational Safety and Health Administration (O SHA): 

29 CFR 1910.95..........Occupational Noise Exposure  

F. American Society of Civil Engineers (ASCE):  

ASCE 7-10  ..............Minimum Design Loads for Buildings an d Other 

Structures. 

G. American National Standards Institute / Sheet Me tal and Air 

Conditioning Contractor’s National Association (ANS I/SMACNA):  

001-2008................Seismic Restraint Manual: G uidelines for 

Mechanical Systems, 3rd Edition. 

H. International Code Council (ICC):  

2009 IBC................International Building Code. 

I. Department of Veterans Affairs (VA):  

H-18-8 2010.............Seismic Design Requirements . 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Type of isolator, base, and minimum static defle ction shall be as 

required for each specific equipment application as  recommended by 
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isolator or equipment manufacturer but subject to m inimum requirements 

indicated herein and in the schedule on the drawing s. 

B. Elastometric Isolators shall comply with ASTM D2 240 and be oil 

resistant neoprene with a maximum stiffness of 60 d urometer and have a 

straight-line deflection curve. 

C. Exposure to weather: Isolator housings to be eit her hot dipped 

galvanized or powder coated to ASTM B117 salt spray  testing standards.  

Springs to be powder coated or electro galvanized.  All hardware to be 

electro galvanized.  In addition provide limit stop s to resist wind 

velocity. Velocity pressure established by wind sha ll be calculated in 

accordance with section 1609 of the International B uilding Code.  A 

minimum wind velocity of 75 mph shall be employed. 

D. Uniform Loading: Select and locate isolators to produce uniform loading 

and deflection even when equipment weight is not ev enly distributed.  

E. Color code isolators by type and size for easy i dentification of 

capacity.  

2.2 VIBRATION ISOLATORS  

A. Floor Mountings: 

1. Double Deflection Neoprene (Type N): Shall inclu de neoprene covered 

steel support plated (top and bottom), friction pad s, and necessary 

bolt holes. 

2. Spring Isolators (Type S): Shall be free-standin g, laterally stable 

and include acoustical friction pads and leveling b olts. Isolators 

shall have a minimum ratio of spring diameter-to-op erating spring 

height of 1.0 and an additional travel to solid equ al to 50 percent 

of rated deflection. 

3. Spring Isolators with Vertical Limit Stops (Type  SP): Similar to 

spring isolators noted above, except include a vert ical limit stop 

to limit upward travel if weight is removed and als o to reduce 

movement and spring extension due to wind loads. Pr ovide clearance 

around restraining bolts to prevent mechanical shor t circuiting.  

4. Pads (Type D), Washers (Type W), and Bushings (T ype L): Pads shall 

be natural rubber or neoprene waffle, neoprene and steel waffle, or 

reinforced duck and neoprene. Washers and bushings shall be 

reinforced duck and neoprene . Washers and bushings shall be 
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reinforced duck and neoprene. Size pads for a maxim um load of 345 

kPa (50 pounds per square inch). 

B. Hangers: Shall be combination neoprene and sprin gs unless otherwise 

noted and shall allow for expansion of pipe. 

1. Combination Neoprene and Spring (Type H): Vibrat ion hanger shall 

contain a spring and double deflection neoprene ele ment in series. 

Spring shall have a diameter not less than 0.8 of c ompressed oper-

ating spring height. Spring shall have a minimum ad ditional travel 

of 50 percent between design height and solid heigh t. Spring shall 

permit a 15 degree angular misalignment without rub bing on hanger 

box. 

2. Spring Position Hanger (Type HP): Similar to com bination neoprene 

and spring hanger except hanger shall hold piping a t a fixed 

elevation during installation and include a seconda ry adjustment 

feature to transfer load to spring while maintainin g same position. 

3. Neoprene (Type HN): Vibration hanger shall conta in a double 

deflection type neoprene isolation element. Hanger rod shall be 

separated from contact with hanger bracket by a neo prene grommet. 

4. Spring (Type HS): Vibration hanger shall contain  a coiled steel 

spring in series with a neoprene grommet. Spring sh all have a 

diameter not less than 0.8 of compressed operating spring height. 

Spring shall have a minimum additional travel of 50  percent between 

design height and solid height. Spring shall permit  a 15 degree 

angular misalignment without rubbing on hanger box.  

5. Hanger supports for piping 50 mm (2 inches) and larger shall have a 

pointer and scale deflection indicator. 

C. Snubbers: Each spring mounted base shall have a minimum of four all-

directional or eight two directional (two per side)  seismic snubbers 

that are double acting. Elastomeric materials shall  be shock absorbent 

neoprene bridge quality bearing pads, maximum 60 du rometer, replaceable 

and have a minimum thickness of 6 mm (1/4 inch). Ai r gap between hard 

and resilient material shall be not less than 3 mm (1/8 inch) nor more 

than 6 mm (1/4 inch). Restraints shall be capable o f withstanding 

design load without permanent deformation. 
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PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Vibration Isolation: 

1. No metal-to-metal contact will be permitted betw een fixed and 

floating parts. 

2. Connections to Equipment: Allow for deflections equal to or greater 

than equipment deflections. Electrical, drain, pipi ng connections, 

and other items made to rotating or reciprocating e quipment (pumps, 

compressors, etc.) which rests on vibration isolato rs, shall be 

isolated from building structure for first three ha ngers or supports 

with a deflection equal to that used on the corresp onding equipment. 

3. Common Foundation: Mount each electric motor on same foundation as 

driven machine. Hold driving motor and driven machi ne in positive 

rigid alignment with provision for adjusting motor alignment and 

belt tension. Bases shall be level throughout lengt h and width. 

Provide shims to facilitate pipe connections, level ing, and bolting. 

4. Provide heat shields where elastomers are subjec t to temperatures 

over 38 degrees C (l00 degrees F). 

5. Extend bases for pipe elbow supports at discharg e and suction 

connections at pumps. Pipe elbow supports shall not  short circuit 

pump vibration to structure. 

6. Non-rotating equipment such as heat exchangers a nd convertors shall 

be mounted on isolation units having the same stati c deflection as 

the isolation hangers or support of the pipe connec ted to the 

equipment. 

B. Inspection and Adjustments: Check for vibration and noise transmission 

through connections, piping, ductwork, foundations,  and walls. Adjust, 

repair, or replace isolators as required to reduce vibration and noise 

transmissions to specified levels. 

3.2 ADJUSTING  

A. Adjust vibration isolators after piping systems are filled and 

equipment is at operating weight. 

B. Adjust limit stops on restrained spring isolator s to mount equipment at 

normal operating height. After equipment installati on is complete, 

adjust limit stops so they are out of contact durin g normal operation. 

C. Adjust active height of spring isolators. 
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D. Adjust snubbers according to manufacturer's reco mmendations. 

3.3 COMMISSIONING 

A. Provide commissioning documentation in accordanc e with the requirements 

of section 23 08 00 – COMMISSIONING OF HVAC SYSTEMS  for all inspection, 

start up, and contractor testing required above and  required by the 

System Readiness Checklist provided by the Commissi oning Agent.  

B. Components provided under this section of the sp ecification will be 

tested as part of a larger system.  Refer to sectio n 23 08 00 – 

COMMISSIONING OF HVAC SYSTEMS and related sections for contractor 

responsibilities for system commissioning. 
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SECTION 23 05 93 
TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Testing, adjusting, and balancing (TAB) of heati ng, ventilating and air 

conditioning (HVAC) systems. TAB includes the follo wing:  

1. Planning systematic TAB procedures.  

2. Design Review Report. 

3. Systems Inspection report. 

4. Duct Air Leakage test report. 

5. Systems Readiness Report. 

6. Balancing air distribution systems; adjustment o f total system to 

provide design performance; and testing performance  of equipment and 

automatic controls.  

7. Vibration and sound measurements.  

8. Recording and reporting results.  

B. Definitions:  

1. Basic TAB used in this Section: Chapter 37, "Tes ting, Adjusting and 

Balancing" of 2007 ASHRAE Handbook, "HVAC Applicati ons".  

2. TAB: Testing, Adjusting and Balancing; the proce ss of checking and 

adjusting HVAC systems to meet design objectives.  

3. AABC: Associated Air Balance Council.  

4. NEBB: National Environmental Balancing Bureau.  

5. Air Systems: Includes all outside air, supply ai r, return air, 

exhaust air and relief air systems.  

6. Flow rate tolerance: The allowable percentage va riation, minus to 

plus, of actual flow rate from values (design) in t he contract 

documents.  

1.2 RELATED WORK  

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General Mechanical 

Requirements. 

B. Section 23 05 41, NOISE AND VIBRATION CONTROL FO R HVAC PIPING AND 

EQUIPMENT: Noise and Vibration Requirements. 

C. Section 23 07 11, HVAC INSULATION: Piping and Eq uipment Insulation. 

D. Section 23 31 00, HVAC DUCTS AND CASINGS: Duct L eakage. 



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 

VA master 05-11 
 

 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 
23 05 93 - 2 

E. Section 23 82 00, CONVECTION HEATING AND COOLING  UNITS 

F. Section 23 34 00, HVAC FANS 

G. Section 23 37 00, AIR OUTLETS AND INLETS 

H. Section 23 21 13, HYDRONIC PIPING 

I. Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS.  Requirements for 

commissioning, systems readiness checklists, and tr aining 

J. Section 23 05 12 GENERAL MOTOR REQUIREMENTS FOR HVAC AND STEAM 

GENERATION EQUIPMENT  

1.3 QUALITY ASSURANCE 

A. Refer to Articles, Quality Assurance and Submitt als, in Section 

23 05 11, COMMON WORK RESULTS FOR HVAC, and Section  23 08 00, 

COMMISSIONING OF HVAC SYSTEMS.   

B. Qualifications: 

1. TAB Agency: The TAB agency shall be a subcontrac tor of the General 

Contractor and shall report to and be paid by the G eneral 

Contractor. 

2. The TAB agency shall be either a certified membe r of AABC or 

certified by the NEBB to perform TAB service for HV AC, water 

balancing and vibrations and sound testing of equip ment. The 

certification shall be maintained for the entire du ration of duties 

specified herein. If, for any reason, the agency lo ses subject 

certification during this period, the General Contr actor shall 

immediately notify the Contracting Officer Represen tative and submit 

another TAB firm for approval. Any agency that has been the subject 

of disciplinary action by either the AABC or the NE BB within the 

five years preceding Contract Award shall not be el igible to perform 

any work related to the TAB. All work performed in this Section and 

in other related Sections by the TAB agency shall b e considered 

invalid if the TAB agency loses its certification p rior to Contract 

completion, and the successor agency’s review shows  unsatisfactory 

work performed by the predecessor agency. 

3. TAB Specialist: The TAB specialist shall be eith er a member of AABC 

or an experienced technician of the Agency certifie d by NEBB. The 

certification shall be maintained for the entire du ration of duties 

specified herein. If, for any reason, the Specialis t loses subject 
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certification during this period, the General Contr actor shall 

immediately notify the Contracting Officer Represen tative and submit 

another TAB Specialist for approval. Any individual  that has been 

the subject of disciplinary action by either the AA BC or the NEBB 

within the five years preceding Contract Award shal l not be eligible 

to perform any duties related to the HVAC systems, including TAB. 

All work specified in this Section and in other rel ated Sections 

performed by the TAB specialist shall be considered  invalid if the 

TAB Specialist loses its certification prior to Con tract completion 

and must be performed by an approved successor. 

4. TAB Specialist shall be identified by the Genera l Contractor within 

60 days after the notice to proceed. The TAB specia list will be 

coordinating, scheduling and reporting all TAB work  and related 

activities and will provide necessary information a s required by the 

Contracting Officer Representative. The responsibil ities would 

specifically include: 

a. Shall directly supervise all TAB work. 

b. Shall sign the TAB reports that bear the seal of  the TAB 

standard. The reports shall be accompanied by repor t forms and 

schematic drawings required by the TAB standard, AA BC or NEBB.  

c. Would follow all TAB work through its satisfacto ry completion. 

d. Shall provide final markings of settings of all HVAC adjustment 

devices. 

e. Permanently mark location of duct test ports. 

5. All TAB technicians performing actual TAB work s hall be experienced 

and must have done satisfactory work on a minimum o f 3 projects 

comparable in size and complexity to this project. Qualifications 

must be certified by the TAB agency in writing. The  lead technician 

shall be certified by AABC or NEBB 

C. Test Equipment Criteria: The instrumentation sha ll meet the 

accuracy/calibration requirements established by AA BC National 

Standards or by NEBB Procedural Standards for Testi ng, Adjusting and 

Balancing of Environmental Systems and instrument m anufacturer. Provide 

calibration history of the instruments to be used f or test and balance 

purpose. 
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D. Tab Criteria:  

1. One or more of the applicable AABC, NEBB or SMAC NA publications, 

supplemented by ASHRAE Handbook "HVAC Applications"  Chapter 36, and 

requirements stated herein shall be the basis for p lanning, 

procedures, and reports.  

2. Flow rate tolerance: Following tolerances are al lowed. For 

tolerances not mentioned herein follow ASHRAE Handb ook "HVAC 

Applications", Chapter 36, as a guideline. Air Filt er resistance 

during tests, artificially imposed if necessary, sh all be at least 

100 percent of manufacturer recommended change over  pressure drop 

values for pre-filters and after-filters.      

a. Fans, cubic meters/min (cubic feet per minute): Minus 0 percent 

to plus l0 percent.  

b. Air terminal units (maximum values): Minus 2 per cent to plus l0 

percent.  

c. Minimum outside air: 0 percent to plus 10 percen t.  

d. Individual room air outlets and inlets, and air flow rates not 

mentioned above: Minus 5 percent to plus l0 percent  except if the 

air to a space is 100 CFM or less the tolerance wou ld be minus 5 

to plus 5 percent.  

3. Systems shall be adjusted for energy efficient o peration as 

described in PART 3.  

4. Typical TAB procedures and results shall be demo nstrated to the 

Contracting Officer Representative for one air dist ribution system 

(including all fans, three terminal units, three ro oms randomly 

selected by the Contracting Officer Representative)  and one hydronic 

system (pumps and three coils) as follows:  

a. When field TAB work begins.  

b. During each partial final inspection and the fin al inspection for 

the project if requested by VA.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, and SAMPLES. 
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B. Submit names and qualifications of TAB agency an d TAB specialists 

within 60 days after the notice to proceed. Submit information on three 

recently completed projects and a list of proposed test equipment.  

C. For use by the Contracting Officer Representativ e staff, submit one 

complete set of applicable AABC or NEBB publication s that will be the 

basis of TAB work. 

D. Submit Following for Review and Approval:  

1. Design Review Report within 90 days for conventi onal design projects 

after the system layout on air and water side is co mpleted by the 

Contractor. 

2. Systems inspection report on equipment and insta llation for 

conformance with design. 

3. Duct Air Leakage Test Report. 

4. Systems Readiness Report. 

5. Intermediate and Final TAB reports covering flow  balance and 

adjustments, performance tests, vibration tests and  sound tests. 

6. Include in final reports uncorrected installatio n deficiencies noted 

during TAB and applicable explanatory comments on t est results that 

differ from design requirements.  

E. Prior to request for Final or Partial Final insp ection, submit 

completed Test and Balance report for the area. 

1.5 APPLICABLE PUBLICATIONS 

A. The following publications form a part of this s pecification to the 

extent indicated by the reference thereto. In text the publications are 

referenced to by the acronym of the organization.  

B. American Society of Heating, Refrigerating and A ir Conditioning 

Engineers, Inc. (ASHRAE):  

2007 ...................HVAC Applications ASHRAE Handboo k, Chapter 37, 

Testing, Adjusting, and Balancing and Chapter 

47, Sound and Vibration Control 

C. Associated Air Balance Council (AABC):  

2002....................AABC National Standards for  Total System 

Balance 
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D. National Environmental Balancing Bureau (NEBB):  

7th  Edition 2005 ........Procedural Standards for Test ing, Adjusting, 

Balancing of Environmental Systems 

2nd Edition 2006  .......Procedural Standards for the Measurement of 

Sound and Vibration 

3rd  Edition 2009 ........Procedural Standards for Whol e Building Systems   

Commissioning of New Construction 

E. Sheet Metal and Air Conditioning Contractors Nat ional Association 

(SMACNA):  

3rd  Edition 2002 ........HVAC SYSTEMS Testing, Adjusti ng and Balancing 

PART 2 - PRODUCTS  

2.1 PLUGS  

 Provide plastic plugs to seal holes drilled in duc twork for test 

purposes. 

2.2 INSULATION REPAIR MATERIAL  

 See Section 23 07 11, HVAC INSULATION Provide for repair of insulation 

removed or damaged for TAB work.  

PART 3 - EXECUTION  

3.1 GENERAL  

A. Refer to TAB Criteria in Article, Quality Assura nce.  

B. Obtain applicable contract documents and copies of approved submittals 

for HVAC equipment and automatic control systems.  

3.2 DESIGN REVIEW REPORT 

 The TAB Specialist shall review the Contract Plans  and specifications 

and advise the Contracting Officer Representative o f any design 

deficiencies that would prevent the HVAC systems fr om effectively 

operating in accordance with the sequence of operat ion specified or 

prevent the effective and accurate TAB of the syste m. The TAB 

Specialist shall provide a report individually list ing each deficiency 

and the corresponding proposed corrective action ne cessary for proper 

system operation. 

3.3 SYSTEMS INSPECTION REPORT 

A. Inspect equipment and installation for conforman ce with design.  

B. The inspection and report is to be done after ai r distribution 

equipment is on site and duct installation has begu n, but well in 
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advance of performance testing and balancing work. The purpose of the 

inspection is to identify and report deviations fro m design and ensure 

that systems will be ready for TAB at the appropria te time.  

C. Reports: Follow check list format developed by A ABC, NEBB or SMACNA, 

supplemented by narrative comments, with emphasis o n air handling units 

and fans. Check for conformance with submittals. Ve rify that diffuser 

and register sizes are correct. Check air terminal unit installation 

including their duct sizes and routing.  

3.4 DUCT AIR LEAKAGE TEST REPORT 

 TAB Agency shall perform the leakage test as outli ned in "Duct leakage 

Tests and Repairs" in Section 23 31 00, HVAC DUCTS and CASINGS for TAB 

agency’s role and responsibilities in witnessing, r ecording and 

reporting of deficiencies. 

3.5 SYSTEM READINESS REPORT 

A. Inspect each System to ensure that it is complet e including 

installation and operation of controls.  Submit rep ort to RE in 

standard format and forms prepared and or approved by the Commissioning 

Agent. 

B. Verify that all items such as ductwork piping, p orts, terminals, 

connectors, etc., that is required for TAB are inst alled. Provide a 

report to the Contracting Officer Representative. 

3.6 TAB REPORTS 

A. Submit an intermediate report for 50 percent of systems and equipment 

tested and balanced to establish satisfactory test results. 

B. The TAB contractor shall provide raw data immedi ately in writing to the 

Contracting Officer Representative if there is a pr oblem in achieving 

intended results before submitting a formal report.  

C. If over 20 percent of readings in the intermedia te report fall outside 

the acceptable range, the TAB report shall be consi dered invalid and 

all contract TAB work shall be repeated and re-subm itted for approval 

at no additional cost to the owner. 

D. Do not proceed with the remaining systems until intermediate report is 

approved by the Contracting Officer Representative.  
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3.7 TAB PROCEDURES  

A. Tab shall be performed in accordance with the re quirement of the 

Standard under which TAB agency is certified by eit her AABC or NEBB. 

B. General: During TAB all related system component s shall be in full 

operation. Fan and pump rotation, motor loads and e quipment vibration 

shall be checked and corrected as necessary before proceeding with TAB. 

Set controls and/or block off parts of distribution  systems to simulate 

design operation of variable volume air or water sy stems for test and 

balance work.  

C. Air Balance and Equipment Test: Include fan coil  units, and room 

diffusers/outlets/inlets.  

1. Artificially load air filters by partial blankin g to produce air 

pressure drop of manufacturer’s recommended pressur e drop.  

2. Adjust fan speeds to provide design air flow. V- belt drives, 

including fixed pitch pulley requirements, are spec ified in Section 

23 05 11, COMMON WORK RESULTS FOR HVAC.  

3. Test and balance systems in all specified modes of operation, 

including variable volume, economizer, and fire eme rgency modes. 

Verify that dampers and other controls function pro perly.  

5. Record final measurements for air handling equip ment performance 

data sheets.  

3.8 VIBRATION TESTING  

A. Furnish instruments and perform vibration measur ements as specified in 

Section 23 05 41, NOISE and VIBRATION CONTROL FOR H VAC PIPING and 

EQUIPMENT. Field vibration balancing is specified i n Section 23 05 11, 

COMMON WORK RESULTS FOR HVAC. Provide measurements for all rotating 

HVAC equipment of 373 watts (1/2 horsepower) and la rger, including 

centrifugal/screw compressors, cooling towers, pump s, fans and motors.  

B. Record initial measurements for each unit of equ ipment on test forms 

and submit a report to the Contracting Officer Repr esentative. Where 

vibration readings exceed the allowable tolerance C ontractor shall be 

directed to correct the problem. The TAB agency sha ll verify that the 

corrections are done and submit a final report to t he Contracting 

Officer Representative.  
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3.9 SOUND TESTING  

A. Perform and record required sound measurements i n accordance with 

Paragraph, QUALITY ASSURANCE in Section 23 05 41, N OISE and VIBRATION 

CONTROL FOR HVAC PIPING and EQUIPMENT.  

1. Take readings in rooms, approximately fifteen (1 5) percent of all 

rooms. The Contracting Officer Representative may d esignate the 

specific rooms to be tested.   

B. Take measurements with a calibrated sound level meter and octave band 

analyzer of the accuracy required by AABC or NEBB.  

C. Sound reference levels, formulas and coefficient s shall be according to 

ASHRAE Handbook, "HVAC Applications", Chapter 46, S OUND AND VIBRATION 

CONTROL. 

D. Determine compliance with specifications as foll ows:  

1. When sound pressure levels are specified, includ ing the NC Criteria 

in Section 23 05 41, NOISE and VIBRATION CONTROL FO R HVAC PIPING and 

EQUIPMENT:  

a. Reduce the background noise as much as possible by shutting off 

unrelated audible equipment.  

b. Measure octave band sound pressure levels with s pecified 

equipment "off."  

c. Measure octave band sound pressure levels with s pecified 

equipment "on."  

d. Use the DIFFERENCE in corresponding readings to determine the 

sound pressure due to equipment.  

 

DIFFERENCE: 0 1 2 3 4 5 to 9 10 or More 

FACTOR: 10 7 4 3 2 1 0 

 
 Sound pressure level due to equipment equals sound  pressure level 

with equipment "on" minus FACTOR.  

e. Plot octave bands of sound pressure level due to  equipment for 

typical rooms on a graph which also shows noise cri teria (NC) 

curves. 

2. When sound power levels are specified:  

a. Perform steps 1.a. thru 1.d., as above.  
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b. For indoor equipment: Determine room attenuating  effect, i.e., 

difference between sound power level and sound pres sure level. 

Determined sound power level will be the sum of sou nd pressure 

level due to equipment plus the room attenuating ef fect.  

c. For outdoor equipment: Use directivity factor an d distance from 

noise source to determine distance factor, i.e., di fference 

between sound power level and sound pressure level.  Measured 

sound power level will be the sum of sound pressure  level due to 

equipment plus the distance factor. Use 10 meters ( 30 feet) for 

sound level location. 

3. Where sound pressure levels are specified in ter ms of dB(A), as in 

Section 23 65 00, COOLING TOWERS, measure sound lev els using the "A" 

scale of meter. Single value readings will be used instead of octave 

band analysis.  

E. Where measured sound levels exceed specified lev el, the installing 

contractor or equipment manufacturer shall take rem edial action 

approved by the Contracting Officer Representative and the necessary 

sound tests shall be repeated. 

F. Test readings for sound testing could go higher than 15 percent if 

determination is made by the Contracting Officer Re presentative based 

on the recorded sound data. 

3.10 MARKING OF SETTINGS 

 Following approval of Tab final Report, the settin g of all HVAC 

adjustment devices including valves, splitters and dampers shall be 

permanently marked by the TAB Specialist so that ad justment can be 

restored if disturbed at any time. Style and colors  used for markings 

shall be coordinated with the Contracting Officer R epresentative.  

3.11 IDENTIFICATION OF TEST PORTS 

 The TAB Specialist shall permanently and legibly i dentify the location 

points of duct test ports. If the ductwork has exte rior insulation, the 

identification shall be made on the exterior side o f the insulation. 

All penetrations through ductwork and ductwork insu lation shall be 

sealed to prevent air leaks and maintain integrity of vapor barrier. 
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3.12 COMMISSIONING  

A. Provide commissioning documentation in accordanc e with the requirements 

of Section 23 08 00 – COMMISSIONING OF HVAC SYSTEMS  for all inspection, 

start up, and contractor testing required above and  required by the 

System Readiness Checklist provided by the Commissi oning Agent. 

B. Components provided under this section of the sp ecification will be 

tested as part of a larger system. Refer to Section  23 08 00 – 

COMMISSIONING OF HVAC SYSTEMS and related sections for contractor 

responsibilities for system commissioning. 

 

- - E N D - - - 
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SECTION 23 07 11 
HVAC INSULATION 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Field applied insulation for thermal efficiency and condensation 

control for  

1. HVAC piping, and ductwork. 

B. Definitions  

1. ASJ: All service jacket, white finish facing or jacket.  

2. Air conditioned space: Space having air temperat ure and/or humidity 

controlled by mechanical equipment.  

3. Cold: Equipment, ductwork or piping handling med ia at design 

temperature of 16 degrees C (60 degrees F) or below .  

4. Concealed: Ductwork and piping above ceilings an d in chases, and 

pipe spaces.  

5. Exposed: Piping, ductwork, and equipment exposed  to view in finished 

areas including mechanical and electrical equipment  rooms or exposed 

to outdoor weather. Attics and crawl spaces where a ir handling units 

are located are considered to be mechanical rooms. Shafts, chases, 

unfinished attics, crawl spaces and pipe basements are not 

considered finished areas. 

6. FSK: Foil-scrim-kraft facing.  

7. Hot: HVAC Ductwork handling air at design temper ature above 16 

degrees C (60 degrees F);HVAC equipment or piping h andling media 

above 41 degrees C (105 degrees F.  

8. Density: kg/m 3 - kilograms per cubic meter (Pcf - pounds per cubi c 

foot).  

9. Runouts: Branch pipe connections up to 25-mm (on e-inch) nominal size 

to fan coil units or reheat coils for terminal unit s. 

10. Thermal conductance: Heat flow rate through mat erials. 

a. Flat surface: Watt per square meter (BTU per hou r per square 

foot).  

b. Pipe or Cylinder: Watt per square meter (BTU per  hour per linear 

foot).  
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11. Thermal Conductivity (k): Watt per meter, per d egree C (BTU per inch 

thickness, per hour, per square foot, per degree F temperature 

difference). 

12. Vapor Retarder (Vapor Barrier):  A material whi ch retards the 

transmission (migration) of water vapor.  Performan ce of the vapor 

retarder is rated in terms of permeance (perms).  F or the purpose of 

this specification, vapor retarders shall have a ma ximum published 

permeance of 0.1 perms and vapor barriers shall hav e a maximum 

published permeance of 0.001 perms.   

13. HPS: High pressure steam (415 kPa [60 psig] and  above). 

14. HPR: High pressure steam condensate return. 

15. MPS: Medium pressure steam (110 kPa [16 psig] t hru 414 kPa [59 

psig]. 

16. MPR: Medium pressure steam condensate return. 

17. LPS: Low pressure steam (103 kPa [15 psig] and below). 

18. LPR: Low pressure steam condensate gravity retu rn. 

19. PC: Pumped condensate. 

20. HWH: Hot water heating supply. 

21. HWHR: Hot water heating return. 

22. RS: Refrigerant suction. 

23. PVDC: Polyvinylidene chloride vapor retarder ja cketing, white. 

1.2 RELATED WORK  

A. Section 07 84 00, FIRESTOPPING: Mineral fiber an d bond breaker behind 

sealant.  

B. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more th an one section of 

Division 23.  

C. Section 23 05 41, NOISE AND VIBRATION CONTROL FO R HVAC PIPING and 

EQUIPMENT 

D. Section 23 23 00, REFRIGERANT PIPING: Requiremen ts for refrigerant 

piping and fittings. 

E. Section 23 21 13, HYDRONIC PIPING: Hot water pip ing.  

F. Section 23 31 00, HVAC DUCTS AND CASINGS: Ductwo rk, plenum and 

fittings.  

G. Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS.  Requirements for 

commissioning, systems readiness checklists, and tr aining.  
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1.3 QUALITY ASSURANCE  

A. Refer to article QUALITY ASSURANCE, in Section 2 3 05 11, COMMON WORK 

RESULTS FOR HVAC. 

B. Criteria:  

1. Comply with NFPA 90A, particularly paragraphs 4. 3.3.1 through 

4.3.3.6, 4.3.10.2.6, and 5.4.6.4.   

2. Test methods: ASTM E84, UL 723, or NFPA 255.  

3. Specified k factors are at 24 degrees C (75 degr ees F) mean 

temperature unless stated otherwise. Where optional  thermal 

insulation material is used, select thickness to pr ovide thermal 

conductance no greater than that for the specified material. For 

pipe, use insulation manufacturer's published heat flow tables. For 

domestic hot water supply and return, run out insul ation and 

condensation control insulation, no thickness adjus tment need be 

made.  

4. All materials shall be compatible and suitable f or service 

temperature, and shall not contribute to corrosion or otherwise 

attack surface to which applied in either the wet o r dry state.  

C. Every package or standard container of insulatio n or accessories 

delivered to the job site for use must have a manuf acturer's stamp or 

label giving the name of the manufacturer and descr iption of the 

material.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, and SAMPLES. 

B. Shop Drawings:  

1. All information, clearly presented, shall be inc luded to determine 

compliance with drawings and specifications and AST M, federal and 

military specifications. 

a. Insulation materials: Specify each type used and  state surface 

burning characteristics.  

b. Insulation facings and jackets: Each type used. Make it clear 

that white finish will be furnished for exposed duc twork, casings 

and equipment.  

c. Insulation accessory materials: Each type used.  
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d. Manufacturer's installation and fitting fabricat ion instructions 

for flexible unicellular insulation.  

e. Make reference to applicable specification parag raph numbers for 

coordination.  

1.5 STORAGE AND HANDLING OF MATERIAL 

 Store materials in clean and dry environment, pipe  covering jackets 

shall be clean and unmarred. Place adhesives in ori ginal containers. 

Maintain ambient temperatures and conditions as req uired by printed 

instructions of manufacturers of adhesives, mastics  and finishing 

cements.  

1.6 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by basic 

designation only.  

B. Federal Specifications (Fed. Spec.):  

L-P-535E (2)- 99........Plastic Sheet (Sheeting): P lastic Strip; Poly 

(Vinyl Chloride) and Poly (Vinyl Chloride - 

Vinyl Acetate), Rigid. 

C. Military Specifications (Mil. Spec.):  

MIL-A-3316C (2)-90......Adhesives, Fire-Resistant, Thermal Insulation 

MIL-A-24179A (1)-87.....Adhesive, Flexible Unicellu lar-Plastic 

Thermal Insulation  

MIL-C-19565C (1)-88.....Coating Compounds, Thermal Insulation, Fire-and 

Water-Resistant, Vapor-Barrier 

MIL-C-20079H-87.........Cloth, Glass; Tape, Textile  Glass; and Thread, 

Glass and Wire-Reinforced Glass  

D. American Society for Testing and Materials (ASTM ):  

A167-99(2004)...........Standard Specification for Stainless and 

Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet, and Strip  

B209-07.................Standard Specification for Aluminum and 

Aluminum-Alloy Sheet and Plate  

C411-05.................Standard test method for Ho t-Surface 

Performance of High-Temperature Thermal 

Insulation  
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C449-07.................Standard Specification for Mineral Fiber 

Hydraulic-Setting Thermal Insulating and 

Finishing Cement 

C533-09.................Standard Specification for Calcium Silicate 

Block and Pipe Thermal Insulation  

C534-08.................Standard Specification for Preformed Flexible 

Elastomeric Cellular Thermal Insulation in 

Sheet and Tubular Form 

C547-07.................Standard Specification for Mineral Fiber pipe 

Insulation  

C552-07.................Standard Specification for Cellular Glass 

Thermal Insulation 

C553-08.................Standard Specification for Mineral Fiber 

Blanket Thermal Insulation for Commercial and 

Industrial Applications 

C585-09.................Standard Practice for Inner  and Outer Diameters 

of Rigid Thermal Insulation for Nominal Sizes 

of Pipe and Tubing (NPS System) R (1998) 

C612-10.................Standard Specification for Mineral Fiber Block 

and Board Thermal Insulation 

C1126-04................Standard Specification for Faced or Unfaced 

Rigid Cellular Phenolic Thermal Insulation  

C1136-10................Standard Specification for Flexible, Low 

Permeance Vapor Retarders for Thermal 

Insulation 

D1668-97a (2006)........Standard Specification for Glass Fabrics (Woven 

and Treated) for Roofing and Waterproofing  

E84-10..................Standard Test Method for Su rface Burning 

Characteristics of Building  

Materials 

E119-09c ................Standard Test Method for Fire Tests of Building 

Construction and Materials  

E136-09b................Standard Test Methods for B ehavior of Materials 

in a Vertical Tube Furnace at 750 degrees C 

(1380 F) 
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E. National Fire Protection Association (NFPA):  

90A-09..................Standard for the Installati on of Air 

Conditioning and Ventilating Systems 

96-08...................Standards for Ventilation C ontrol and Fire 

Protection of Commercial Cooking Operations 

101-09..................Life Safety Code 

251-06..................Standard methods of Tests o f Fire Endurance of 

Building Construction Materials 

255-06..................Standard Method of tests of  Surface Burning 

Characteristics of Building Materials 

F. Underwriters Laboratories, Inc (UL): 

723.....................UL Standard for Safety  Test for Surface Burning 

Characteristics of Building Materials with 

Revision of 09/08 

G. Manufacturer’s Standardization Society of the Va lve and Fitting 

Industry (MSS): 

SP58-2009...............Pipe Hangers and Supports M aterials, Design, 

and Manufacture 

PART 2 - PRODUCTS  

2.1 MINERAL FIBER OR FIBER GLASS  

A. ASTM C612 (Board, Block), Class 1 or 2, density 48 kg/m 3 (3 pcf), k = 

0.037 (0.26) at 24 degrees C (75 degrees F), extern al insulation for 

temperatures up to 204 degrees C (400 degrees F) wi th foil scrim (FSK) 

facing. 

B. ASTM C553 (Blanket, Flexible) Type I, Class B-3,  Density 16 kg/m 3 (1 

pcf), k = 0.045 (0.31) at 24 degrees C (75 degrees F), for use at 

temperatures up to 204 degrees C (400 degrees F) wi th foil scrim (FSK) 

facing. 

C. ASTM C547 (Pipe Fitting Insulation and Preformed  Pipe Insulation), 

Class 1, k = 0.037 (0.26) at 24 degrees C (75 degre es F), for use at 

temperatures up to 230 degrees C (450 degrees F) wi th an all service 

vapor retarder jacket with polyvinyl chloride premo lded fitting 

covering. 

2.2 FLEXIBLE ELASTOMERIC CELLULAR THERMAL 

 ASTM C177, C518, k = 0.039 (0.27) at 24 degrees C (75 degrees F), flame 

spread not over 25, smoke developed not over 50, fo r temperatures from 
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minus 4 degrees C (40 degrees F) to 93 degrees C (2 00 degrees F). No 

jacket required.  

 

2.3 INSULATION FACINGS AND JACKETS 

A. Aluminum Jacket-Piping systems: ASTM B209, 3003 alloy, H-14 temper, 0.6 

mm (0.023 inch) minimum thickness with locking long itudinal joints. 

Jackets for elbows, tees and other fittings shall b e factory-fabricated 

to match shape of fitting and of 0.6 mm (0.024) inc h minimum thickness 

aluminum.  Fittings shall be of same construction a s straight run 

jackets but need not be of the same alloy.  Factory -fabricated 

stainless steel bands shall be installed on all cir cumferential joints. 

Bands shall be 13 mm (0.5 inch) wide on 450 mm (18 inch) centers. 

System shall be weatherproof if utilized for outsid e service. 

2.4 PIPE COVERING PROTECTION SADDLES 

A. Cold pipe support: Premolded pipe insulation 180  degrees (half-shells) 

on bottom half of pipe at supports. Material shall be cellular glass or 

high density Polyisocyanurate insulation of the sam e thickness as 

adjacent insulation. Density of Polyisocyanurate in sulation shall be a 

minimum of 48 kg/m 3 (3.0 pcf). 

Nominal Pipe Size and Accessories Material (Insert Blocks) 

Nominal Pipe Size mm (inches) Insert Blocks mm (inc hes) 

Up through 125 (5) 150 (6) long 

150 (6) 150 (6) long 

200 (8), 250 (10), 300 (12) 225 (9) long 

350 (14), 400 (16) 300 (12) long 

450 through 600 (18 through 24) 350 (14) long 

 

B. Warm or hot pipe supports: Premolded pipe insula tion (180 degree half-

shells) on bottom half of pipe at supports.  Materi al shall be high 

density Polyisocyanurate (for temperatures up to 14 9 degrees C [300 

degrees F]), cellular glass or calcium silicate.  I nsulation at 

supports shall have same thickness as adjacent insu lation.  Density of 

Polyisocyanurate insulation shall be a minimum of 4 8 kg/m 3 (3.0 pcf). 

2.5 ADHESIVE, MASTIC, CEMENT 

A. Mil. Spec. MIL-A-3316, Class 1: Jacket and lap a dhesive and protective 

finish coating for insulation.  
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B. Mil. Spec. MIL-A-3316, Class 2: Adhesive for lap s and for adhering 

insulation to metal surfaces.  

C. Mil. Spec. MIL-A-24179, Type II Class 1: Adhesiv e for installing 

flexible unicellular insulation and for laps and ge neral use.  

D. Mil. Spec. MIL-C-19565, Type I: Protective finis h for outdoor use.  

E. Mil. Spec. MIL-C-19565, Type I or Type II: Vapor  barrier compound for 

indoor use.  

F. ASTM C449: Mineral fiber hydraulic-setting therm al insulating and 

finishing cement.  

G. Other: Insulation manufacturers' published recom mendations.  

2.6 MECHANICAL FASTENERS 

A. Pins, anchors: Welded pins, or metal or nylon an chors with galvanized 

steel-coated or fiber washer, or clips. Pin diamete r shall be as 

recommended by the insulation manufacturer.  

B. Staples: Outward clinching galvanized steel.  

C. Wire: 1.3 mm thick (18 gage) soft annealed galva nized or 1.9 mm (14 

gage) copper clad steel or nickel copper alloy.  

D. Bands: 13 mm (0.5 inch) nominal width, brass, ga lvanized steel, 

aluminum or stainless steel. 

2.7 REINFORCEMENT AND FINISHES  

A. Glass fabric, open weave: ASTM D1668, Type III ( resin treated) and Type 

I (asphalt treated).  

B. Glass fiber fitting tape: Mil. Spec MIL-C-20079,  Type II, Class 1. 

C. Tape for Flexible Elastomeric Cellular Insulatio n: As recommended by 

the insulation manufacturer.  

D. Hexagonal wire netting: 25 mm (one inch) mesh, 0 .85 mm thick (22 gage) 

galvanized steel.  

E. Corner beads: 50 mm (2 inch) by 50 mm (2 inch), 0.55 mm thick (26 gage) 

galvanized steel; or, 25 mm (1 inch) by 25 mm (1 in ch), 0.47 mm thick 

(28 gage) aluminum angle adhered to 50 mm (2 inch) by 50 mm (2 inch) 

Kraft paper. 

2.8 FIRESTOPPING MATERIAL 

 Other than pipe and duct insulation, refer to Sect ion 07 84 00 

FIRESTOPPING. 
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2.9 FLAME AND SMOKE 

 Unless shown otherwise all assembled systems shall  meet flame spread 25 

and smoke developed 50 rating as developed under AS TM, NFPA and UL 

standards and specifications. See paragraph 1.3 "Qu ality Assurance". 

PART 3 - EXECUTION 

3.1 GENERAL REQUIREMENTS  

A. Required pressure tests of duct and piping joint s and connections shall 

be completed and the work approved by the Contracti ng Officer 

Representative for application of insulation. Surfa ce shall be clean 

and dry with all foreign materials, such as dirt, o il, loose scale and 

rust removed.  

B. Except for specific exceptions, insulate entire specified equipment, 

piping (pipe, fittings, valves, accessories), and d uct systems. 

Insulate each pipe and duct individually. Do not us e scrap pieces of 

insulation where a full length section will fit.  

C. Insulation materials shall be installed in a fir st class manner with 

smooth and even surfaces, with jackets and facings drawn tight and 

smoothly cemented down at all laps. Insulation shal l be continuous 

through all sleeves and openings, except at fire da mpers and duct 

heaters (NFPA 90A). Vapor retarders shall be contin uous and 

uninterrupted throughout systems with operating tem perature 16 degrees 

C (60 degrees F) and below.  Lap and seal vapor ret arder over ends and 

exposed edges of insulation. Anchors, supports and other metal 

projections through insulation on cold surfaces sha ll be insulated and 

vapor sealed for a minimum length of 150 mm (6 inch es).  

D. Install vapor stops at all insulation terminatio ns on either side of 

valves, pumps and equipment and particularly in str aight lengths of 

pipe insulation. 

E. Construct insulation on parts of equipment such as chilled water pumps 

and heads of chillers, convertors and heat exchange rs that must be 

opened periodically for maintenance or repair, so i nsulation can be 

removed and replaced without damage. Install insula tion with bolted 1 

mm thick (20 gage) galvanized steel or aluminum cov ers as complete 

units, or in sections, with all necessary supports,  and split to 

coincide with flange/split of the equipment. 
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F. Insulation on hot piping and equipment shall be terminated square at 

items not to be insulated, access openings and name plates. Cover all 

exposed raw insulation with white sealer or jacket material.  

G. Protect all insulations outside of buildings wit h aluminum jacket using 

lock joint or other approved system for a continuou s weather tight 

system.  Access doors and other items requiring mai ntenance or access 

shall be removable and sealable. 

I. HVAC work not to be insulated:  

1. Internally insulated ductwork and air handling u nits.  

2. In hot piping: Unions, flexible connectors, cont rol valves, safety 

valves and discharge vent piping, vacuum breakers, thermostatic vent 

valves, steam traps 20 mm (3/4 inch) and smaller, e xposed piping 

through floor for convectors and radiators. Insulat e piping to 

within approximately 75 mm (3 inches) of uninsulate d items.  

K. Apply insulation materials subject to the manufa cturer's recommended 

temperature limits. Apply adhesives, mastic and coa tings at the 

manufacturer's recommended minimum coverage. 

L. Elbows, flanges and other fittings shall be insu lated with the same 

material as is used on the pipe straights. Use of p olyurethane spray-

foam to fill a PVC elbow jacket is prohibited on co ld applications. 

M. Firestop Pipe and Duct insulation: 

1. Provide firestopping insulation at fire and smok e barriers through 

penetrations. Fire stopping insulation shall be UL listed as defines 

in Section 07 84 00, FIRESTOPPING. 

2. Pipe and duct penetrations requiring fire stop i nsulation including, 

but not limited to the following: 

a. Pipe risers through floors 

b. Pipe or duct chase walls and floors 

c. Smoke partitions 

d. Fire partitions 

N. Provide metal jackets over insulation as follows : 

1. All piping and ducts exposed to outdoor weather.  

2. Piping exposed in building, within 1800 mm (6 fe et) of the floor, 

that connects to sterilizers, kitchen and laundry e quipment. Jackets 

may be applied with pop rivets. Provide aluminum an gle ring 

escutcheons at wall, ceiling or floor penetrations.  
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3. A 50 mm (2 inch) overlap is required at longitud inal and 

circumferential joints. 

3.2 INSULATION INSTALLATION 

A. Flexible Mineral Fiber Blanket:  

1. Adhere insulation to metal with 75 mm (3 inch) w ide strips of 

insulation bonding adhesive at 200 mm (8 inches) on  center all 

around duct. Additionally secure insulation to bott om of ducts 

exceeding 600 mm (24 inches) in width with pins wel ded or adhered on 

450 mm (18 inch) centers. Secure washers on pins. B utt insulation 

edges and seal joints with laps and butt strips. St aples may be used 

to assist in securing insulation. Seal all vapor re tarder 

penetrations with mastic. Sagging duct insulation w ill not be 

acceptable. Install firestop duct insulation where required. 

2. Supply air ductwork to be insulated includes mai n and branch ducts 

from AHU discharge to room supply outlets, and the bodies of ceiling 

outlets to prevent condensation. Insulate sound att enuator units, 

coil casings and damper frames. To prevent condensa tion insulate 

trapeze type supports and angle iron hangers for fl at oval ducts 

that are in direct contact with metal duct.  

3. Concealed supply air ductwork. 

a. Above ceilings for other than roof level: 40 mm (1 ½ inch) thick 

insulation faced with FSK. 

4. Concealed return air duct:  

a. Concealed return air ductwork need not be insula ted. 

5. Concealed outside air duct: 40 mm (1-1/2 inch) t hick insulation 

faced with FSK. 

B. Molded Mineral Fiber Pipe and Tubing Covering:  

1. Fit insulation to pipe or duct, aligning longitu dinal joints. Seal 

longitudinal joint laps and circumferential butt st rips by rubbing 

hard with a nylon sealing tool to assure a positive  seal. Staples 

may be used to assist in securing insulation. Seal all vapor 

retarder penetrations on cold piping with a generou s application of 

vapor barrier mastic. Provide inserts and install w ith metal 

insulation shields at outside pipe supports. Instal l freeze 

protection insulation over heating cable. 

2. Contractor's options for fitting, flange and val ve insulation:  



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 

VA master 05-11 
 

HVAC AND BOILER PLANT INSULATION 
23 07 11 - 12 

a. Insulating and finishing cement for sizes less t han 100 mm (4 

inches) operating at surface temperature of 16 degr ees C (61 

degrees F) or more.  

b. Factory premolded, one piece PVC covers with min eral fiber, (Form 

B), inserts. Provide two insert layers for pipe tem peratures 

below 4 degrees C (40 degrees F), or above 121 degr ees C (250 

degrees F). Secure first layer of insulation with t wine. Seal 

seam edges with vapor barrier mastic and secure wit h fitting 

tape.  

c. Factory molded, ASTM C547 or field mitered secti ons, joined with 

adhesive or wired in place. For hot piping finish w ith a 

smoothing coat of finishing cement. For cold fittin gs, 16 degrees 

C (60 degrees F) or less, vapor seal with a layer o f glass 

fitting tape imbedded between two 2 mm (1/16 inch) coats of vapor 

barrier mastic.  

d. Fitting tape shall extend over the adjacent pipe  insulation and 

overlap on itself at least 50 mm (2 inches). 

3. Nominal thickness in millimeters and inches spec ified in the 

schedule at the end of this section. 

 
C. Flexible Elastomeric Cellular Thermal Insulation :  

1. Apply insulation and fabricate fittings in accor dance with the 

manufacturer's installation instructions and finish  with two coats 

of weather resistant finish as recommended by the i nsulation 

manufacturer.  

2. Pipe and tubing insulation:  

a. Use proper size material. Do not stretch or stra in insulation. 

b. To avoid undue compression of insulation, provid e cork stoppers 

or wood inserts at supports as recommended by the i nsulation 

manufacturer. Insulation shields are specified unde r Section 

23 05 11, COMMON WORK RESULTS FOR HVAC. 

c. Where possible, slip insulation over the pipe or  tubing prior to 

connection, and seal the butt joints with adhesive.  Where the 

slip-on technique is not possible, slit the insulat ion and apply 

it to the pipe sealing the seam and joints with con tact adhesive. 

Optional tape sealing, as recommended by the manufa cturer, may be 
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employed. Make changes from mineral fiber insulatio n in a 

straight run of pipe, not at a fitting. Seal joint with tape.  

3. Apply sheet insulation to flat or large curved s urfaces with 100 

percent adhesive coverage. For fittings and large p ipe, apply 

adhesive to seams only.  

4. Pipe insulation: nominal thickness in millimeter s (inches as 

specified in the schedule at the end of this sectio n. 

5. Minimum 20 mm (0.75 inch) thick insulation for p neumatic control 

lines for a minimum distance of 6 m (20 feet) from discharge side of 

the refrigerated dryer. 

3.3 COMMISSIONING 

A. Provide commissioning documentation in accordanc e with the requirements 

of section 23 08 00 – COMMISSIONING OF HVAC SYSTEMS  for all inspection, 

start up, and contractor testing required above and  required by the 

System Readiness Checklist provided by the Commissi oning Agent.  

B. Components provided under this section of the sp ecification will be 

tested as part of a larger system.  Refer to sectio n 23 08 00 – 

COMMISSIONING OF HVAC SYSTEMS and related sections for contractor 

responsibilities for system commissioning. 

3.4 PIPE INSULATION SCHEDULE 

Provide insulation for piping systems as scheduled below:  

Insulation Thickness Millimeters (Inches) 

 Nominal Pipe Size Millimeters (Inches) 

Operating 
Temperature 
Range/Service 

Insulation 
Material 

Less 
than  

25 (1) 

25 – 32 
(1 – 1¼) 

38 – 75  

(1½ - 3)  

100 (4) 
and Above 

38-94 degrees C 
(100-200 degrees F)  

(HWH, HWHR) 

Mineral Fiber 
(Above ground 
piping only) 

38 
(1.5) 

38 (1.5) 50 (2.0) 50 (2.0) 

(40-60 degrees F)  

(RS for DX 
refrigeration) 

Flexible 
Elastomeric 
Cellular 
Thermal (Above 
ground piping 
only) 

38 
(1.5) 

38 (1.5) 38 (1.5) 38 (1.5) 

- - - E N D - - - 
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SECTION 23 08 00 

COMMISSIONING OF HVAC SYSTEMS 

 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all se ctions of Division 23.  

B. This project will have selected building systems  commissioned.  The 

complete list of equipment and systems to be commis sioned is specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS.  The 

commissioning process, which the Contractor is resp onsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONIN G REQUIRMENTS.  A 

Commissioning Agent (CxA) appointed by the VA will manage the 

commissioning process. 

1.2 RELATED WORK 

A.  Section 01 00 00 GENERAL REQUIREMENTS. 

B.  Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS . 

C.  Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S AMPLES. 

1.3 SUMMARY 

A. This Section supplements the general requirement s specified in Section 

01 91 00 General Commissioning Requirements. 

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

details regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members . 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified i n Division 23 is part 

of the construction process. Documentation and test ing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel in accordance with the requirements of Se ction 01 91 00 and 

of Division 23, is required in cooperation with the  VA and the 

Commissioning Agent.   
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1.6 SUBMITTALS 

A. The commissioning process requires review of sel ected Submittals that 

pertain to the systems to be commissioned.  The Com missioning Agent 

will provide a list of submittals that will be revi ewed by the 

Commissioning Agent.  This list will be reviewed an d approved by the VA 

prior to forwarding to the Contractor.  Refer to Se ction 01 33 23 SHOP 

DRAWINGS, PRODUCT DATA, and SAMPLES for further det ails.   

B. The commissioning process requires Submittal rev iew simultaneously with 

engineering review. Specific submittal requirements  related to the 

commissioning process are specified in Section 01 9 1 00 GENERAL 

COMMISSIONING REQUIREMENTS. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 CONSTRUCTION INSPECTIONS 

A. Commissioning of HVAC systems will require inspe ction of individual 

elements of the HVAC systems construction throughou t the construction 

period.  The Contractor shall coordinate with the C ommissioning Agent 

in accordance with Section 01 19 00 and the Commiss ioning plan to 

schedule HVAC systems inspections as required to su pport the 

Commissioning Process. 

3.2 PRE-FUNCTIONAL CHECKLISTS 

A. The Contractor shall complete Pre-Functional Che cklists to verify 

systems, subsystems, and equipment installation is complete and systems 

are ready for Systems Functional Performance Testin g.  The 

Commissioning Agent will prepare Pre-Functional Che cklists to be used 

to document equipment installation.  The Contractor  shall complete the 

checklists.  Completed checklists shall be submitte d to the VA and to 

the Commissioning Agent for review.  The Commission ing Agent may spot 

check a sample of completed checklists.  If the Com missioning Agent 

determines that the information provided on the che cklist is not 

accurate, the Commissioning Agent will return the m arked-up checklist 

to the Contractor for correction and resubmission.  If the 

Commissioning Agent determines that a significant n umber of completed 

checklists for similar equipment are not accurate, the Commissioning 

Agent will select a broader sample of checklists fo r review.  If the 

Commissioning Agent determines that a significant n umber of the broader 
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sample of checklists is also inaccurate, all the ch ecklists for the 

type of equipment will be returned to the Contracto r for correction and 

resubmission.  Refer to SECTION 01 91 00 GENERAL CO MMISSIONING 

REQUIREMENTS for submittal requirements for Pre-Fun ctional Checklists, 

Equipment Startup Reports, and other commissioning documents. 

3.3 CONTRACTORS TESTS 

A. Contractor tests as required by other sections o f Division 23 shall be 

scheduled and documented in accordance with Section  01 00 00 GENERAL 

REQUIREMENTS.  All testing shall be incorporated in to the project 

schedule.  Contractor shall provide no less than 7 calendar days’ 

notice of testing.  The Commissioning Agent will wi tness selected 

Contractor tests at the sole discretion of the Comm issioning Agent.  

Contractor tests shall be completed prior to schedu ling Systems 

Functional Performance Testing.   

3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING:   

A. The Commissioning Process includes Systems Funct ional Performance 

Testing that is intended to test systems functional  performance under 

steady state conditions, to test system reaction to  changes in 

operating conditions, and system performance under emergency 

conditions.  The Commissioning Agent will prepare d etailed Systems 

Functional Performance Test procedures for review a nd approval by the 

Contracting Officer Representative.  The Contractor  shall review and 

comment on the tests prior to approval.  The Contra ctor shall provide 

the required labor, materials, and test equipment i dentified in the 

test procedure to perform the tests.  The Commissio ning Agent will 

witness and document the testing.  The Contractor s hall sign the test 

reports to verify tests were performed.  See Sectio n 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS, for additional details.  

3.5 TRAINING OF VA PERSONNEL 

A. Training of the VA operation and maintenance per sonnel is required in 

cooperation with the Contracting Officer Representa tive and 

Commissioning Agent.  Provide competent, factory au thorized personnel 

to provide instruction to operation and maintenance  personnel 

concerning the location, operation, and troubleshoo ting of the 

installed systems.  Contractor shall submit trainin g agendas and 

trainer resumes in accordance with the requirements  of Section 01 19 
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00.  The instruction shall be scheduled in coordina tion with the VA 

Contracting Officer Representative after submission  and approval of 

formal training plans.   Refer to Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS and Division 23 Sections  for additional 

Contractor training requirements. 

 

----- END ----- 
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SECTION 23 09 23 
DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Provide necessary components to control and moni tor new equipment on 

the existing direct-digital control system as indic ated on the project 

documents, and as described in these specifications . Include all 

engineering, programming, controls and installation  materials, 

installation labor, commissioning and start-up, tra ining, final project 

documentation and warranty. 

1.  The work administered by this Section of the techni cal specifications 

shall include all labor, materials, special tools, equipment, 

enclosures, power supplies, software, software lice nses, Project 

specific software configurations and database entri es, interfaces, 

wiring, tubing, installation, labeling, engineering , calibration, 

documentation, submittals, testing, verification, t raining services, 

permits and licenses, transportation, shipping, han dling, 

administration, supervision, management, insurance,  Warranty, 

specified services and items required for complete and fully 

functional Controls Systems. 

2.  The control systems shall be designed such that eac h mechanical 

system shall operate under stand-alone mode. The co ntractor 

administered by this Section of the technical speci fications shall 

provide controllers for each mechanical system. In the event of a 

network communication failure, or the loss of any o ther controller, 

the control system shall continue to operate indepe ndently. Failure 

of the ECC shall have no effect on the field contro llers, including 

those involved with global strategies. 

B.  Some products are furnished but not installed by th e contractor 

administered by this Section of the technical speci fications. The 

contractor administered by this Section of the tech nical specifications 

shall formally coordinate in writing and receive fr om other contractors 

formal acknowledgements in writing prior to submiss ion the installation 

of the products.  These products include the follow ing: 

1.  Control valves. 
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2.  Flow switches. 

3.  Flow meters. 

4.  Sensor wells and sockets in piping. 

5.  Terminal unit controllers. 

C.  Some products are installed but not furnished by th e contractor 

administered by this Section of the technical speci fications. The 

contractor administered by this Section of the tech nical specifications 

shall formally coordinate in writing and receive fr om other contractors 

formal acknowledgements in writing prior to submiss ion the procurement 

of the products.  These products include the follow ing: 

1.  Factory-furnished accessory thermostats and sensors  furnished with 

unitary equipment. 

D.  Some products are not provided by, but are neverthe less integrated with 

the work executed by, the contractor administered b y this Section of 

the technical specifications. The contractor admini stered by this 

Section of the technical specifications shall forma lly coordinate in 

writing and receive from other contractors formal a cknowledgements in 

writing prior to submission the particulars of the products.  These 

products include the following: 

1.  Fire alarm systems.  If zoned fire alarm is require d by the project-

specific requirements, this interface shall require  multiple relays, 

which are provided and installed by the fire alarm system contractor, 

to be monitored. 

2.  Unitary HVAC equipment (VRF System) controls.  Thes e include: 

a.  Discharge temperature control. 

b.  Setpoint reset. 

c.  Time of day indexing. 

d.  Status alarm. 

3.  The following systems have limited control (as indi vidually noted 

below) from the ECC: 

a.  Building lighting systems: on/off and scene control . 

E.  Responsibility Table: 

Work/Item/System Furnish Install Low 
Voltage 
Wiring 

Line 
Power 
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Work/Item/System Furnish Install Low 
Voltage 
Wiring 

Line 
Power 

Control system low voltage 
and communication wiring  

23 09 23 23 09 23 23 09 23 N/A 

Terminal units 23 23 N/A 26 

Controllers for terminal 
units 

23 09 23 23 23 09 23 16 

LAN conduits and raceway 23 09 23 23 09 23 N/A N/A 

Manual valves 23 23 N/A N/A 

Automatic valves 23 09 23 23 23 09 23 23 09 23 

Pipe insertion devices and 
taps, flow and pressure 
stations. 

23 23 N/A N/A 

Thermowells 23 09 23 23 N/A N/A 

Current Switches 23 09 23 23 09 23 23 09 23 N/A 

Control Relays 23 09 23 23 09 23 23 09 23 N/A 

All control system nodes, 
equipment, housings, 
enclosures and panels. 

23 09 23 23 09 23 23 09 23 26 

Control system interface 
with VRF controls 

23 09 23 23 09 23 23 09 23 26 

VRF A/C unit controls 
interface with control 
system 

23 23 09 23 23 09 23 26 

Starters, HOA switches 23 23 N/A 26 

 

F.  The contractor administered by this Section of the technical 

specifications shall observe the capabilities, comm unication network, 

services, spare capacity of the existing control sy stem and its ECC 

prior to beginning work. 

G.  Unitary standalone systems including VRF Units, Rad iant Ceiling Panels, 

Exhaust Fans, and similar units for control of room  environment 

conditions may be equipped with integral controls f urnished and 

installed by the equipment manufacturer or field mo unted. Refer to 

equipment specifications and as indicated in projec t documents.  

Application of standalone unitary controls is limit ed to at least those 
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systems wherein remote monitoring, alarm and start- up are not 

necessary.   

H.  The direct-digital control system shall start and s top equipment, move 

(position) damper actuators and valve actuators, an d vary speed of 

equipment to execute the mission of the control sys tem.  Use 

electricity as the motive force for all damper and valve actuators, 

unless use of pneumatics as motive force is specifi cally granted by the 

VA. 

1.2 RELATED WORK 

A. Section 23 21 13, Hydronic Piping. 

B. Section 23 31 00, HVAC Ducts and Casings. 

C. Section 23 81 00, Decentralized Unitary HVAC Equ ipment. 

D. Section 26 05 11, Requirements for Electrical In stallations. 

E. Section 26 05 21, Low-Voltage Electrical Power C onductors and Cables 

(600 Volts and Below). 

F. Section 26 05 26, Grounding and Bonding for Elec trical Systems. 

G. Section 26 05 33, Raceway and Boxes for Electric al Systems. 

H. Section 26 09 23, Lighting Controls. 

I. Section 26 27 26, Wiring Devices. 

1.2 DEFINITION 

A. Algorithm: A logical procedure for solving a rec urrent mathematical 

problem; A prescribed set of well-defined rules or processes for the 

solution of a problem in a finite number of steps. 

B. ARCNET: ANSI/ATA 878.1 - Attached Resource Compu ter Network. ARCNET is 

a deterministic LAN technology; meaning it's possib le to determine the 

maximum delay before a device is able to transmit a  message. 

C. Analog: A continuously varying signal value (e.g ., temperature, 

current, velocity etc. 

D. BACnet: A Data Communication Protocol for Buildi ng Automation and 

Control Networks , ANSI/ASHRAE Standard 135.  This communications 

protocol allows diverse building automation devices  to communicate data 

over and services over a network. 

E. BACnet/IP: Annex J of Standard 135.  It defines and allows for using a 

reserved UDP socket to transmit BACnet messages ove r IP networks. A 
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BACnet/IP network is a collection of one or more IP  sub-networks that 

share the same BACnet network number. 

F. BACnet Internetwork: Two or more BACnet networks  connected with 

routers.  The two networks may sue different LAN te chnologies. 

G. BACnet Network: One or more BACnet segments that  have the same network 

address and are interconnected by bridges at the ph ysical and data link 

layers. 

H. BACnet Segment: One or more physical segments of  BACnet devices on a 

BACnet network, connected at the physical layer by repeaters. 

I. BACnet Broadcast Management Device (BBMD): A com munications device 

which broadcasts BACnet messages to all BACnet/IP d evices and other 

BBMDs connected to the same BACnet/IP network. 

J. BACnet Interoperability Building Blocks (BIBBs):  BACnet 

Interoperability Building Blocks (BIBBs) are collec tions of one or more 

BACnet services. These are prescribed in terms of a n "A" and a "B" 

device. Both of these devices are nodes on a BACnet  internetwork.  

K. BACnet Testing Laboratories (BTL). The organizat ion responsible for 

testing products for compliance with the BACnet sta ndard, operated 

under the direction of BACnet International. 

L. Baud: It is a signal change in a communication l ink. One signal change 

can represent one or more bits of information depen ding on type of 

transmission scheme. Simple peripheral communicatio n is normally one 

bit per Baud. (e.g., Baud rate = 78,000 Baud/sec is  78,000 bits/sec, if 

one signal change = 1 bit). 

M. Binary: A two-state system where a high signal l evel represents an "ON" 

condition and an "OFF" condition is represented by a low signal level. 

N. BMP or bmp: Suffix, computerized image file, use d after the period in a 

DOS-based computer file to show that the file is an  image stored as a 

series of pixels.  

O. Bus Topology: A network topology that physically  interconnects 

workstations and network devices in parallel on a n etwork segment. 

P. Control Unit (CU): Generic term for any controll ing unit, stand-alone, 

microprocessor based, digital controller residing o n secondary LAN or 

Primary LAN, used for local controls or global cont rols  
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Q. Deadband: A temperature range over which no heat ing or cooling is 

supplied, i.e., 22-25 degrees C (72-78 degrees F), as opposed to a 

single point change over or overlap). 

R. Device: a control system component that contains  a BACnet Device Object 

and uses BACnet to communicate with other devices. 

S. Device Object: Every BACnet device requires one Device Object, whose 

properties represent the network visible properties  of that device. 

Every Device Object requires a unique Object Identi fier number on the 

BACnet internetwork.  This number is often referred  to as the device 

instance. 

T. Device Profile: A specific group of services des cribing BACnet 

capabilities of a device, as defined in ASHRAE Stan dard 135-2008, Annex 

L.  Standard device profiles include BACnet Operato r Workstations (B-

OWS), BACnet Building Controllers (B-BC), BACnet Ad vanced Application 

Controllers (B-AAC), BACnet Application Specific Co ntrollers (B-ASC), 

BACnet Smart Actuator (B-SA), and BACnet Smart Sens or (B-SS). Each 

device used in new construction is required to have  a PICS statement 

listing which service and BIBBs are supported by th e device. 

U. Diagnostic Program: A software test program, whi ch is used to detect 

and report system or peripheral malfunctions and fa ilures. Generally, 

this system is performed at the initial startup of the system. 

V. Direct Digital Control (DDC): Microprocessor bas ed control including 

Analog/Digital conversion and program logic. A cont rol loop or 

subsystem in which digital and analog information i s received and 

processed by a microprocessor, and digital control signals are 

generated based on control algorithms and transmitt ed to field devices 

in order to achieve a set of predefined conditions.  

W. Distributed Control System: A system in which th e processing of system 

data is decentralized and control decisions can and  are made at the 

subsystem level. System operational programs and in formation are 

provided to the remote subsystems and status is rep orted back to the 

Engineering Control Center. Upon the loss of commun ication with the 

Engineering Control center, the subsystems shall be  capable of 

operating in a stand-alone mode using the last best  available data. 
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X. Download: The electronic transfer of programs an d data files from a 

central computer or operation workstation with seco ndary memory devices 

to remote computers in a network (distributed) syst em. 

Y. DXF: An AutoCAD 2-D graphics file format. Many C AD systems import and 

export the DXF format for graphics interchange.  

Z. Electrical Control: A control circuit that opera tes on line or low 

voltage and uses a mechanical means, such as a temp erature sensitive 

bimetal or bellows, to perform control functions, s uch as actuating a 

switch or positioning a potentiometer. 

AA. Electronic Control: A control circuit that oper ates on low voltage and 

uses a solid-state components to amplify input sign als and perform 

control functions, such as operating a relay or pro viding an output 

signal to position an actuator. 

BB. Engineering Control Center (ECC): The centraliz ed control point for the 

intelligent control network. The ECC comprises of p ersonal computer and 

connected devices to form a single workstation.  

CC. Ethernet: A trademark for a system for exchangi ng messages between 

computers on a local area network using coaxial, fi ber optic, or 

twisted-pair cables. 

DD. Firmware: Firmware is software programmed into read only memory (ROM) 

chips. Software may not be changed without physical ly altering the 

chip. 

EE. Gateway: Communication hardware connecting two or more different 

protocols. It translates one protocol into equivale nt concepts for the 

other protocol. In BACnet applications, a gateway h as BACnet on one 

side and non-BACnet (usually proprietary) protocols  on the other side. 

FF. GIF: Abbreviation of Graphic interchange format .  

GG. Graphic Program (GP): Program used to produce i mages of air handler 

systems, fans, chillers, pumps, and building spaces . These images can 

be animated and/or color-coded to indicate operatio n of the equipment. 

HH. Graphic Sequence of Operation: It is a graphica l representation of the 

sequence of operation, showing all inputs and outpu t logical blocks. 

II. I/O Unit: The section of a digital control syst em through which 

information is received and transmitted. I/O refers  to analog input 

(AI, digital input (DI), analog output (AO) and dig ital output (DO).  
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Analog signals are continuous and represent tempera ture, pressure, flow 

rate etc, whereas digital signals convert electroni c signals to digital 

pulses (values), represent motor status, filter sta tus, on-off 

equipment etc. 

JJ. I/P: a method for conveying and routing packets  of information over LAN 

paths.  User Datagram Protocol (UDP) conveys inform ation to “sockets” 

without confirmation of receipt. Transmission Contr ol Protocol (TCP) 

establishes "sessions", which have end-to-end confi rmation and 

guaranteed sequence of delivery.  

KK. JPEG: A standardized image compression mechanis m stands for Joint 

Photographic Experts Group, the original name of th e committee that 

wrote the standard. 

LL. Local Area Network (LAN): A communication bus t hat interconnects 

operator workstation and digital controllers for pe er-to-peer 

communications, sharing resources and exchanging in formation. 

MM. Network Repeater: A device that receives data p acket from one network 

and rebroadcasts to another network. No routing inf ormation is added to 

the protocol. 

NN. MS/TP: Master-slave/token-passing (ISO/IEC 8802 , Part 3).  It is not an 

acceptable LAN option for VA health-care facilities .  It uses twisted-

pair wiring for relatively low speed and low cost c ommunication.   

OO. Native BACnet Device: A device that uses BACnet  as its primary method 

of communication with other BACnet devices without intermediary 

gateways. A system that uses native BACnet devices at all levels is a 

native BACnet system. 

PP. Network Number: A site-specific number assigned  to each network segment 

to identify for routing. This network number must b e unique throughout 

the BACnet internetwork. 

QQ. Object: The concept of organizing BACnet inform ation into standard 

components with various associated properties. Exam ples include analog 

input objects and binary output objects. 

RR. Object Identifier: An object property used to i dentify the object, 

including object type and instance. Object Identifi ers must be unique 

within a device. 
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SS. Object Properties: Attributes of an object. Exa mples include present 

value and high limit properties of an analog input object. Properties 

are defined in ASHRAE 135; some are optional and so me are required. 

Objects are controlled by reading from and writing to object 

properties. 

TT. Operating system (OS): Software, which controls  the execution of 

computer application programs. 

UU. PCX: File type for an image file. When photogra phs are scanned onto a 

personal computer they can be saved as PCX files an d viewed or changed 

by a special application program as Photo Shop. 

VV. Peripheral: Different components that make the control system function 

as one unit. Peripherals include monitor, printer, and I/O unit.  

WW. Peer-to-Peer: A networking architecture that tr eats all network 

stations as equal partners- any device can initiate  and respond to 

communication with other devices.  

XX. PICS: Protocol Implementation Conformance State ment, describing the 

BACnet capabilities of a device.  All BACnet device s have published 

PICS. 

YY. PID: Proportional, integral, and derivative con trol, used to control 

modulating equipment to maintain a setpoint.  

ZZ. Repeater: A network component that connects two  or more physical 

segments at the physical layer. 

AAA. Router: a component that joins together two or  more networks using 

different LAN technologies. Examples include joinin g a BACnet Ethernet 

LAN to a BACnet MS/TP LAN.  

BBB. Sensors: devices measuring state points or flo ws, which are then 

transmitted back to the DDC system. 

CCC. Thermostats : devices measuring temperatures, which are used in control 

of standalone or unitary systems and equipment not attached to the DDC 

system. 

1.4 QUALITY ASSURANCE 

A. Criteria:  

1. Single Source Responsibility of subcontractor: T he Contractor shall 

obtain hardware and software supplied under this Se ction and 

delegate the responsibility to a single source cont rols installation 
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subcontractor. The controls subcontractor shall be responsible for 

the complete design, installation, and commissionin g of the system. 

The controls subcontractor shall be in the business  of design, 

installation and service of such building automatio n control systems 

similar in size and complexity. 

2. Equipment and Materials: Equipment and materials  shall be cataloged 

products of manufacturers regularly engaged in prod uction and 

installation of HVAC control systems. Products shal l be 

manufacturer’s latest standard design and have been  tested and 

proven in actual use. 

3. The controls subcontractor shall provide a list of no less than five 

similar projects which have building control system s as specified in 

this Section. These projects must be on-line and fu nctional such 

that the Department of Veterans Affairs (VA) repres entative would 

observe the control systems in full operation. 

4. The controls subcontractor shall have in-place f acility within 50 

miles with technical staff, spare parts inventory f or the next five 

(5) years, and necessary test and diagnostic equipm ent to support 

the control systems.  

5. The controls subcontractor shall have minimum of  three years 

experience in design and installation of building a utomation systems 

similar in performance to those specified in this S ection. Provide 

evidence of experience by submitting resumes of the  project manager, 

the local branch manager, project engineer, the app lication 

engineering staff, and the electronic technicians w ho would be 

involved with the supervision, the engineering, and  the installation 

of the control systems. Training and experience of these personnel 

shall not be less than three years. Failure to disc lose this 

information will be a ground for disqualification o f the supplier. 

6. Provide a competent and experienced Project Mana ger employed by the 

Controls Contractor. The Project Manager shall be s upported as 

necessary by other Contractor employees in order to  provide 

professional engineering, technical and management service for the 

work. The Project Manager shall attend scheduled Pr oject Meetings as 
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required and shall be empowered to make technical, scheduling and 

related decisions on behalf of the Controls Contrac tor.  

B. Codes and Standards: 

1. All work shall conform to the applicable Codes a nd Standards. 

2. Electronic equipment shall conform to the requir ements of FCC 

Regulation, Part 15, Governing Radio Frequency Elec tromagnetic 

Interference, and be so labeled.  

1.5 PERFORMANCE 

A. The system shall conform to the following:  

1. Object Command: The maximum time between the com mand of a binary 

object by the operator and the reaction by the devi ce shall be 

two(2) seconds. Analog objects shall start to adjus t within two (2) 

seconds. 

2. Object Scan: All changes of state and change of analog values shall 

be transmitted over the high-speed network such tha t any data used 

or displayed at a controller or work-station will b e current, within 

the prior six (6) seconds. 

3. Alarm Response Time: The maximum time from when an object goes into 

alarm to when it is annunciated at the workstation shall not exceed 

(10) seconds. 

4. Program Execution Frequency: Custom and standard  applications shall 

be capable of running as often as once every (5) se conds. The 

Contractor shall be responsible for selecting execu tion times 

consistent with the mechanical process under contro l. 

5. Multiple Alarm Annunciations: All workstations o n the network shall 

receive alarms within five (5) seconds of each othe r. 

6. Performance: Programmable Controllers shall be a ble to execute DDC 

PID control loops at a selectable frequency from at  least once every 

one (1) second. The controller shall scan and updat e the process 

value and output generated by this calculation at t his same 

frequency. 

7. Reporting Accuracy: Listed below are minimum acc eptable reporting 

end-to-end accuracies for all values reported by th e specified 

system: 
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Measured Variable Reported Accuracy 

Space temperature  ±0.5 °C (±1 °F) 

Ducted air temperature ±0.5 °C [±1 °F] 

Outdoor air temperature ±1.0 °C [±2 °F] 

Dew Point ±1.5 °C [±3 °F] 

Water temperature  ±0.5 °C [±1 °F] 

Air flow (terminal)  ±10% of reading  

Air pressure (ducts) ±25 Pa [±0.1"w.c.] 

Air pressure (space) ±0.3 Pa [±0.001"w.c.] 

Electrical Power ±0.5% of reading  

8. Control stability and accuracy: Control sequence s shall maintain 

measured variable at setpoint within the following tolerances: 

Controlled Variable Control Accuracy Range of Medium 

Air Pressure ±50 Pa (±0.2 in. w.g.)  

 

0–1.5 kPa (0–6 in. w.g.)  

 

Air Pressure ±3 Pa (±0.01 in. w.g.)  -25 to 25 Pa 
(-0.1 to 0.1 in. w.g.) 

Airflow ±10% of full scale  

Space Temperature ±1.0ºC (±2.0ºF)  

Duct Temperature ±1.5ºC (±3ºF)  

Humidity ±5% RH  

Fluid Pressure ±10 kPa (±1.5 psi) 

 

0–1 MPa (1–150 psi) 

 

Fluid Pressure ±250 Pa (±1.0 in. w.g.)  0–12.5 kPa 
(0–50 in. w.g.) 

differential 

 

1.6 WARRANTY 

A. Labor and materials for control systems shall be  warranted for a period 

as specified under Warranty in FAR clause 52.246-21 . 

B. Control system failures during the warranty peri od shall be adjusted, 

repaired, or replaced at no cost or reduction in se rvice to the owner. 

The system includes all computer equipment, transmi ssion equipment, and 

all sensors and control devices. 
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1.7 SUBMITTALS 

A. Submit shop drawings in accordance with Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES. 

B. Manufacturer’s literature and data for all compo nents including the 

following: 

1. A wiring diagram for each type of input device a nd output device 

including DDC controllers, modems, repeaters, etc. Diagram shall 

show how the device is wired and powered, showing t ypical 

connections at the digital controllers and each pow er supply, as 

well as the device itself. Show for all field conne cted devices, 

including but not limited to, control relays, motor  starters, 

electric or electronic actuators, and temperature p ressure, flow and 

humidity sensors and transmitters. 

2. A diagram of each terminal strip, including digi tal controller 

terminal strips, terminal strip location, terminati on numbers and 

the associated point names. 

3. Control valves schedule, including the size and pressure drop. 

4. Catalog cut sheets of all equipment used. This i ncludes, but is not 

limited to software (by manufacturer and by third p arties), DDC 

controllers, panels, peripherals, airflow measuring  stations and 

associated components, and auxiliary control device s such as 

sensors, actuators, and control dampers. When manuf acturer’s cut 

sheets apply to a product series rather than a spec ific product, the 

data specifically applicable to the project shall b e highlighted. 

Each submitted piece of literature and drawings sho uld clearly 

reference the specification and/or drawings that it  supposed to 

represent. 

5. Sequence of operations for each HVAC system and the associated 

control diagrams. Equipment and control labels shal l correspond to 

those shown on the drawings. 

6. Color prints of proposed graphics with a list of  points for display.  

7. Furnish a BACnet Protocol Implementation Conform ance Statement 

(PICS) for each BACnet-compliant device. 

8. Schematic wiring diagrams for all control, commu nication and power 

wiring. Provide a schematic drawing of the central system 
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installation. Label all cables and ports with compu ter 

manufacturers’ model numbers and functions. Show al l interface 

wiring to the control system. 

9. An instrumentation list for each controlled syst em. Each element of 

the controlled system shall be listed in table form at. The table 

shall show element name, type of device, manufactur er, model number, 

and product data sheet number. 

10. Riser diagrams of wiring between central contro l unit and all 

control panels. 

11. Scaled plan drawings showing routing of LAN and  locations of control 

panels, controllers, routers, gateways, ECC, and la rger controlled 

devices. 

12. Construction details for all installed conduit,  cabling, raceway, 

cabinets, and similar.  Construction details of all  penetrations and 

their protection. 

13. Quantities of submitted items may be reviewed b ut are the 

responsibility of the contractor administered by th is Section of the 

technical specifications. 

C. Product Certificates: Compliance with Article, Q UALITY ASSURANCE. 

D. Licenses: Provide licenses for all software resi ding on and used by the 

Controls Systems and transfer these licenses to the  Owner prior to 

completion. 

E. As Built Control Drawings:  

1. Furnish three (3) copies of as-built drawings fo r each control 

system. The documents shall be submitted for approv al prior to final 

completion. 

2. Furnish one (1) stick set of applicable control system prints for 

each mechanical system for wall mounting. The docum ents shall be 

submitted for approval prior to final completion. 

3. Furnish one (1) CD-ROM in CAD DWG and/or .DXF fo rmat for the 

drawings noted in subparagraphs above.  

F. Operation and Maintenance (O/M) Manuals): 

1. Submit in accordance with Article, INSTRUCTIONS,  in Specification 

Section 01 00 00, GENERAL REQUIREMENTS. 

2. Include the following documentation: 
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a. General description and specifications for all c omponents, 

including logging on/off, alarm handling, producing  trend 

reports, overriding computer control, and changing set points and 

other variables. 

b. Detailed illustrations of all the control system s specified for 

ease of maintenance and repair/replacement procedur es, and 

complete calibration procedures. 

c. One copy of the final version of all software pr ovided including 

operating systems, programming language, operator w orkstation 

software, and graphics software. 

d. Complete troubleshooting procedures and guidelin es for all 

systems. 

e. Complete operating instructions for all systems.  

f. Recommended preventive maintenance procedures fo r all system 

components including a schedule of tasks for inspec tion, cleaning 

and calibration. Provide a list of recommended spar e parts needed 

to minimize downtime. 

g. Training Manuals: Submit the course outline and training material 

to the Owner for approval three (3) weeks prior to the training 

to VA facility personnel. These persons will be res ponsible for 

maintaining and the operation of the control system s, including 

programming. The Owner reserves the right to modify  any or all of 

the course outline and training material. 

h. Licenses, guaranty, and other pertaining documen ts for all 

equipment and systems.  

G. Submit Performance Report to Contracting Officer  Representative prior 

to final inspection. 

1.8 INSTRUCTIONS 

A. Instructions to VA operations personnel: Perform  in accordance with 

Article, INSTRUCTIONS, in Specification Section 01 00 00, GENERAL 

REQUIREMENTS, and as noted below.  

1.  First Phase: Formal instructions to the VA faciliti es personnel for 

a total of 16 hours, given in multiple training ses sions (each no 

longer than four hours in length), conducted someti me between the 

completed installation and prior to the performance  test period of 
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the control system, at a time mutually agreeable to  the Contractor 

and the VA. 

2.  Second Phase: This phase of training shall comprise  of on the job 

training during start-up, checkout period, and perf ormance test 

period. VA facilities personnel will work with the Contractor’s 

installation and test personnel on a daily basis du ring start-up and 

checkout period. During the performance test period , controls 

subcontractor will provide 8 hours of instructions,  given in 

multiple training sessions (each no longer than fou r hours in 

length), to the VA facilities personnel. 

3.  The O/M Manuals shall contain approved submittals a s outlined in 

Article 1.7, SUBMITTALS. The Controls subcontractor  will review the 

manual contents with VA facilities personnel during  second phase of 

training. 

4.  Training shall be given by direct employees of the controls system 

subcontractor. 

1.9 PROJECT CONDITIONS (ENVIRONMENTAL CONDITIONS OF OPERATION) 

A. The ECC and peripheral devices and system suppor t equipment shall be 

designed to operate in ambient condition of 20 to 3 5°C (65 to 90 °F) at a 

relative humidity of 20 to 80% non-condensing. 

B. The CUs used outdoors shall be mounted in NEMA 4  waterproof enclosures, 

and shall be rated for operation at –40 to 65 °C (-40 to 150 °F). 

C. All electronic equipment shall operate properly with power fluctuations 

of plus 10 percent to minus 15 percent of nominal s upply voltage. 

D. Sensors and controlling devices shall be designe d to operate in the 

environment, which they are sensing or controlling.   

1.10 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. American Society of Heating, Refrigerating, and Air-Conditioning 

Engineers (ASHRAE): 

Standard 135-10.........BACNET Building Automation and Control Networks 

C. American Society of Mechanical Engineers (ASME):  
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B16.18-01...............Cast Copper Alloy Solder Jo int Pressure 
Fittings. 

B16.22-01...............Wrought Copper and Copper A lloy Solder Joint 
Pressure Fittings. 

D. American Society of Testing Materials (ASTM): 

B32-08..................Standard Specification for Solder Metal 
B88-09..................Standard Specifications for  Seamless Copper 

Water Tube 
B88M-09.................Standard Specification for Seamless Copper 

Water Tube (Metric) 
B280-08.................Standard Specification for Seamless Copper Tube 

for Air-Conditioning and Refrigeration Field 
Service 

D2737-03................Standard Specification for Polyethylene (PE) 
Plastic Tubing 

E. Federal Communication Commission (FCC): 

Rules and Regulations Title 47 Chapter 1-2001 Part 15: Radio Frequency 
Devices. 

F. Institute of Electrical and Electronic Engineers  (IEEE): 

802.3-11................Information Technology-Tele communications and 
Information Exchange between Systems-Local and 
Metropolitan Area Networks- Specific 
Requirements-Part 3: Carrier Sense Multiple 
Access with Collision Detection (CSMA/CD) 
Access method and Physical Layer Specifications 

G. National Fire Protection Association (NFPA): 

70-11...................National Electric Code 
90A-09..................Standard for Installation o f Air-Conditioning 

and Ventilation Systems  

H. Underwriter Laboratories Inc (UL): 

94-10...................Tests for Flammability of P lastic Materials for 
Parts and Devices and Appliances 

294-10..................Access Control System Units   
486A/486B-10............Wire Connectors  
555S-11.................Standard for Smoke Dampers 
916-10..................Energy Management Equipment  
1076-10.................Proprietary Burglar Alarm U nits and Systems  

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Use new products that the manufacturer is curren tly manufacturing and 

that have been installed in a minimum of 25 install ations. Spare parts 

shall be available for at least five years after co mpletion of this 

contract. 
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2.2 CONTROLS SYSTEM ARCHITECTURE 

A. General 

1. The Controls Systems shall consist of multiple N odes and associated 

equipment connected by industry standard digital an d communication 

network arrangements. 

2. The building controllers and principal communica tions network 

equipment shall be standard products of recognized major 

manufacturers available through normal PC and compu ter vendor 

channels – not "Clones" assembled by a third-party subcontractor. 

B. The Specifications for the individual elements a nd component subsystems 

shall be minimum requirements and shall be augmente d as necessary by 

the Contractor to achieve both compliance with all applicable codes, 

standards and to meet all requirements of the Contr act Documents. 

C. Network Architecture 

1. The Controls communication network shall utilize  BACnet 

communications protocol operating over a standard E thernet LAN and 

operate at a minimum speed of 100 Mb/sec. 

2. The networks shall utilize only copper and optic al fiber 

communication media as appropriate and shall comply  with applicable 

codes, ordinances and regulations. 

3. All necessary telephone lines, ISDN lines and in ternet Service 

Provider services and connections will be provided by the VA. 

D. Third Party Interfaces: 

1. The contractor administered by this Section of t he technical 

specifications shall include necessary hardware, eq uipment, software 

and programming to allow data communications betwee n the controls 

systems and building systems supplied by other trad es. 

2. Other manufacturers and contractors supplying ot her associated 

systems and equipment shall provide their necessary  hardware, 

software and start-up at their cost and shall coope rate fully with 

the contractor administered by this Section of the technical 

specifications in a timely manner and at their cost  to ensure 

complete functional integration. 
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2.3 COMMUNICATION 

A. Control products, communication media, connector s, repeaters, hubs, and 

routers shall comprise a BACnet internetwork. Contr oller and operator 

interface communication shall conform to ANSI/ASHRA E Standard 135-2008, 

BACnet. 

1. The Data link / physical layer protocol (for com munication) 

acceptable to the VA throughout its facilities is E thernet (ISO 

8802-3) and BACnet/IP.  

B. Each controller shall have a communication port for connection to an 

operator interface. 

C. System shall be expandable to at least twice the  required input and 

output objects with additional controllers, associa ted devices, and 

wiring. Expansion shall not require operator interf ace hardware 

additions or software revisions. 

D. Controllers with real-time clocks shall use the BACnet Time 

Synchronization service. The system shall automatic ally synchronize 

system clocks daily from an operator-designated dev ice via the 

internetwork. The system shall automatically adjust  for daylight 

savings and standard time as applicable. 

2.4 BACNET PROTOCOL ANALYZER 

A. For ease of troubleshooting and maintenance, pro vide a BACnet protocol 

analyzer.  Provide its associated fittings, cables and appurtenances, 

for connection to the communications network.  The BACnet protocol 

analyzer shall be able to, at a minimum: capture an d store to a file 

all data traffic on all network levels; measure ban dwidth usage; filter 

out (ignore) selected traffic. 

2.5 NETWORK AND DEVICE NAMING CONVENTION 

A. Network Numbers 

1. BACnet network numbers shall be based on a "faci lity code, network" 

concept. The "facility code" is the VAMC’s or VA ca mpus’ assigned 

numeric value assigned to a specific facility or bu ilding. The 

"network" typically corresponds to a "floor" or oth er logical 

configuration within the building. BACnet allows 65 535 network 

numbers per BACnet internet work.  
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2. The network numbers are thus formed as follows: "Net #" = "FFFNN" 

where: 

a. FFF = Facility code (see below) 

b. NN = 00-99 This allows up to 100 networks per fa cility or 

building 

B. Device Instances 

1. BACnet allows 4194305 unique device instances pe r BACnet internet 

work. Using Agency's unique device instances are fo rmed as follows: 

"Dev #" = "FFFNNDD" where 

a. FFF and N are as above and 

b. DD = 00-99, this allows up to 100 devices per ne twork. 

2. Note Special cases, where the network architectu re of limiting 

device numbering to DD causes excessive subnet work s. The device 

number can be expanded to DDD and the network numbe r N can become a 

single digit. In NO case shall the network number N  and the device 

number D exceed 4 digits.   

3. Facility code assignments: 

4. 000-400 Building/facility number 

5. Note that some facilities have a facility code w ith an alphabetic 

suffix to denote wings, related structures, etc. Th e suffix will be 

ignored. Network numbers for facility codes above 4 00 will be 

assigned in the range 000-399. 

C. Device Names 

1. Name the control devices based on facility name,  location within a 

facility, the system or systems that the device mon itors and/or 

controls, or the area served. The intent of the dev ice naming is to 

be easily recognized. Names can be up to 254 charac ters in length, 

without embedded spaces. Provide the shortest descr iptive, but 

unambiguous, name. For example, in building #123 pr efix the number 

with a “B” followed by the building number, if ther e is only one 

chilled water pump "CHWP-1", a valid name would be "B123.CHWP. 

1.STARTSTOP". If there are two pumps designated "CH WP-1", one in a 

basement mechanical room (Room 0001) and one in a p enthouse 

mechanical room (Room PH01), the names could be "B1 23.R0001.CHWP.1. 

STARTSTOP" or "B123.RPH01.CHWP.1.STARTSTOP". In the  case of unitary 
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controllers, for example a VAV box controller, a na me might be 

"B123.R101.VAV". These names should be used for the  value of the 

"Object_Name" property of the BACnet Device objects  of the 

controllers involved so that the BACnet name and th e EMCS name are 

the same. 

2.6 BACNET DEVICES 

A. All BACnet Devices – controllers, gateways, rout ers, actuators and 

sensors shall conform to BACnet Device Profiles and  shall be BACnet 

Testing Laboratories (BTL) -Listed as conforming to  those Device 

Profiles.  Protocol Implementation Conformance Stat ements (PICSs), 

describing the BACnet capabilities of the Devices s hall be published 

and available of the Devices through links in the B TL website. 

1. BACnet Building Controllers, historically referr ed to as NACs, shall 

conform to the BACnet B-BC Device Profile, and shal l be BTL-Listed 

as conforming to the B-BC Device Profile.  The Devi ce’s PICS shall 

be submitted. 

2. BACnet Advanced Application Controllers shall co nform to the BACnet 

B-AAC Device Profile, and shall be BTL-Listed as co nforming to the 

B-AAC Device Profile.  The Device’s PICS shall be s ubmitted. 

3. BACnet Application Specific Controllers shall co nform to the BACnet 

B-ASC Device Profile, and shall be BTL-Listed as co nforming to the 

B-ASC Device Profile.  The Device’s PICS shall be s ubmitted. 

4. BACnet Smart Actuators shall conform to the BACn et B-SA Device 

Profile, and shall be BTL-Listed as conforming to t he B-SA Device 

Profile.  The Device’s PICS shall be submitted. 

5. BACnet Smart Sensors shall conform to the BACnet  B-SS Device 

Profile, and shall be BTL-Listed as conforming to t he B-SS Device 

Profile.  The Device’s PICS shall be submitted. 

6. BACnet routers and gateways shall conform to the  BACnet B-OTH Device 

Profile, and shall be BTL-Listed as conforming to t he B-OTH Device 

Profile.  The Device’s PICS shall be submitted. 

2.7 CONTROLLERS 

A.  General. Provide an adequate number of BTL-Listed B -BC building 

controllers and an adequate number of BTL-Listed B- AAC advanced 

application controllers to achieve the performance specified in the 
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Part 1 Article on “System Performance.” Each of the se controllers shall 

meet the following requirements.  

1.  The controller shall have sufficient memory to supp ort its operating 

system, database, and programming requirements. 

2.  The controller shall share data with the ECC and th e other networked 

building controllers.  The advanced application con troller shall 

share data with its building controller and the oth er networked 

advanced application controllers. 

3.  The operating system of the controller shall manage  the input and 

output communication signals to allow distributed c ontrollers to 

share real and virtual object information and allow  for central 

monitoring and alarms. 

4.  Controllers that perform scheduling shall have a re al-time clock. 

5. The controller shall continually check the statu s of its processor 

and memory circuits. If an abnormal operation is de tected, the 

controller shall:  

a. assume a predetermined failure mode, and 

b. generate an alarm notification.  

6. The controller shall communicate with other BACn et devices on the 

internetwork using the BACnet Read (Execute and Ini tiate) and Write 

(Execute and Initiate) Property services.  

7. Communication. 

a. Each controller shall reside on a BACnet network  using the ISO 

8802-3 (Ethernet) Data Link/Physical layer protocol  for its 

communications. Each building controller also shall  perform 

BACnet routing if connected to a network of custom application 

and application specific controllers. 

b. The controller shall provide a service communica tion port using 

BACnet Data Link/Physical layer protocol for connec tion to a 

portable operator’s terminal. 

8. Keypad. A local keypad and display shall be prov ided for each 

controller. The keypad shall be provided for interr ogating and 

editing data. Provide a system security password sh all be available 

to prevent unauthorized use of the keypad and displ ay.  
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9. Serviceability. Provide diagnostic LEDs for powe r, communication, 

and processor. All wiring connections shall be made  to field-

removable, modular terminal strips or to a terminat ion card 

connected by a ribbon cable. 

10. Memory. The controller shall maintain all BIOS and programming 

information in the event of a power loss for at lea st 72 hours. 

11. The controller shall be able to operate at 90% to 110% of nominal 

voltage rating and shall perform an orderly shutdow n below 80% 

nominal voltage. Controller operation shall be prot ected against 

electrical noise of 5 to 120 Hz and from keyed radi os up to 5 W at 1 

m (3 ft). 

B. Direct Digital Controller Software 

1. The software programs specified in this section shall be 

commercially available, concurrent, multi-tasking o perating system 

and support the use of software application that op erates under DOS 

or Microsoft Windows. 

2. All points shall be identified by up to 30-chara cter point name and 

16-character point descriptor. The same names shall  be used at the 

ECC. 

3. All control functions shall execute within the s tand-alone control 

units via DDC algorithms. The VA shall be able to c ustomize control 

strategies and sequences of operations defining the  appropriate 

control loop algorithms and choosing the optimum lo op parameters.  

4. All controllers shall be capable of being progra mmed to utilize 

stored default values for assured fail-safe operati on of critical 

processes. Default values shall be invoked upon sen sor failure or, 

if the primary value is normally provided by the ce ntral or another 

CU, or by loss of bus communication. Individual app lication software 

packages shall be structured to assume a fail-safe condition upon 

loss of input sensors. Loss of an input sensor shal l result in 

output of a sensor-failed message at the ECC. Each ACU and RCU shall 

have capability for local readouts of all functions . The UCUs shall 

be read remotely. 

5. All DDC control loops shall be able to utilize a ny of the following 

control modes: 
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a. Two position (on-off, slow-fast) control. 

b. Proportional control. 

c. Proportional plus integral (PI) control. 

d. Proportional plus integral plus derivative (PID)  control. All PID 

programs shall automatically invoke integral wind u p prevention 

routines whenever the controlled unit is off, under  manual 

control of an automation system or time initiated p rogram. 

e. Automatic tuning of control loops. 

6. System Security: Operator access shall be secure d using individual 

password and operator’s name. Passwords shall restr ict the operator 

to the level of object, applications, and system fu nctions assigned 

to him. A minimum of six (6) levels of security for  operator access 

shall be provided.  

7. Application Software: The controllers shall prov ide the following 

programs as a minimum for the purpose of optimizing  energy 

consumption while maintaining comfortable environme nt for occupants. 

All application software shall reside and run in th e system digital 

controllers. Editing of the application shall occur  at the ECC or 

via a portable operator’s terminal, when it is nece ssary, to access 

directly the programmable unit. 

a.  Night Setback/Morning Warm up Control: The system s hall provide 

the ability to automatically adjust set points for this mode of 

operation.  

b.  Optimum Start/Stop (OSS): Optimum start/stop progra m shall 

automatically be coordinated with event scheduling.   The OSS 

program shall start HVAC equipment at the latest po ssible time 

that will allow the equipment to achieve the desire d zone 

condition by the time of occupancy, and it shall al so shut down 

HVAC equipment at the earliest possible time before  the end of 

the occupancy period and still maintain desired com fort 

conditions.  The OSS program shall consider both ou tside weather 

conditions and inside zone conditions.  The program  shall 

automatically assign longer lead times for weekend and holiday 

shutdowns.  The program shall poll all zones served  and shall 

select the warmest and coolest zones.  These shall be used in the 
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start time calculation.  It shall be possible to as sign occupancy 

start times on a per air zone basis.  The program s hall meet the 

local code requirements for minimum outdoor air whi le the 

building is occupied.  Modification of assigned occ upancy 

start/stop times shall be possible via the ECC. 

c.  Event Scheduling: Provide a comprehensive menu driv en program to 

automatically start and stop designated points or a  group of 

points according to a stored time. This program sha ll provide the 

capability to individually command a point or group  of points. 

When points are assigned to one common load group i t shall be 

possible to assign variable time advances/delays be tween each 

successive start or stop within that group. Schedul ing shall be 

calendar based and advance schedules may be defined  up to one 

year in advance. Advance schedule shall override th e day-to-day 

schedule. The operator shall be able to define the following 

information: 

1)  Time, day. 

2)  Commands such as on, off, auto. 

3)  Time delays between successive commands. 

4)  Manual overriding of each schedule. 

5) Allow operator intervention. 

f. Alarm Reporting: The operator shall be able to d etermine the 

action to be taken in the event of an alarm. Alarms  shall be 

routed to the ECC based on time and events. An alar m shall be 

able to start programs, login the event, print and display the 

messages. The system shall allow the operator to pr ioritize the 

alarms to minimize nuisance reporting and to speed operator’s 

response to critical alarms. A minimum of six (6) p riority levels 

of alarms shall be provided for each point. 

g. Remote Communications: The system shall have the  ability to dial 

out in the event of an alarm to the ECC and alpha-n umeric pagers. 

The alarm message shall include the name of the cal ling location, 

the device that generated the alarm, and the alarm message 

itself. The operator shall be able to remotely acce ss and operate 
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the system using dial up communications. Remote acc ess shall 

allow the operator to function the same as local ac cess. 

h. Maintenance Management (PM): The program shall m onitor equipment 

status and generate maintenance messages based upon  the operators 

defined equipment run time, starts, and/or calendar  date limits. 

A preventative maintenance alarm shall be printed i ndicating 

maintenance requirements based on pre-defined run t ime. Each 

preventive message shall include point description,  limit 

criteria and preventative maintenance instruction a ssigned to 

that limit. A minimum of 480-character PM shall be provided for 

each component of units.   

2.8 SENSORS (AIR, WATER AND STEAM) 

A. Sensors’ measurements shall be read back to the DDC system, and shall 

be visible by the ECC. 

B. Temperature Sensors shall be electronic, vibrati on and corrosion 

resistant for wall, immersion, and/or duct mounting . Provide all remote 

sensors as required for the systems. 

1. Temperature Sensors: thermistor type for termina l units and 

Resistance Temperature Device (RTD) with an integra l transmitter 

type for all other sensors. 

a. Duct sensors shall be rigid or averaging type as  shown on 

drawings. Averaging sensor shall be a minimum of 1 linear ft of 

sensing element for each sq ft of cooling coil face  area. 

b. Immersion sensors shall be provided with a separ able well made of 

stainless steel, bronze or monel material. Pressure  rating of 

well is to be consistent with the system pressure i n which it is 

to be installed. 

c. Space sensors shall be equipped with in-space Us er set-point 

adjustment, override switch, numerical temperature display on 

sensor cover, and communication port. Match room th ermostats.  

Provide a tooled-access cover. 

d. Outdoor air temperature sensors shall have water tight inlet 

fittings and be shielded from direct sunlight. 

e. Wire: Twisted, shielded-pair cable. 

f. Output Signal: 4-20 ma. 
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C. Current Switches: Current operated switches shal l be self powered, 

solid state with adjustable trip current as well as  status, power, and 

relay command status LED indication. The switches s hall be selected to 

match the current of the application and output req uirements of the DDC 

systems. 

2.9 CONTROL CABLES 

A. General: 

1. Ground cable shields, drain conductors, and equi pment to eliminate 

shock hazard and to minimize ground loops, common-m ode returns, 

noise pickup, cross talk, and other impairments.  C omply with 

Sections 27 05 26 and 26 05 26. 

2. Cable conductors to provide protection against i nduction in 

circuits. Crosstalk attenuation within the System s hall be in excess 

of -80 dB throughout the frequency ranges specified . 

3. Minimize the radiation of RF noise generated by the System equipment 

so as not to interfere with any audio, video, data,  computer main 

distribution frame (MDF), telephone customer servic e unit (CSU), and 

electronic private branch exchange (EPBX) equipment  the System may 

service. 

4. The as-installed drawings shall identify each ca ble as labeled, used 

cable, and bad cable pairs.  

5. Label system’s cables on each end.  Test and cer tify cables in 

writing to the VA before conducting proof-of-perfor mance testing.  

Minimum cable test requirements are for impedance c ompliance, 

inductance, capacitance, signal level compliance, o pens, shorts, 

cross talk, noise, and distortion, and split pairs on all cables in 

the frequency ranges used. Make available all cable  installation and 

test records at demonstration to the VA. All change s (used pair, 

failed pair, etc.) shall be posted in these records  as the change 

occurs. 

6. Power wiring shall not be run in conduit with co mmunications trunk 

wiring or signal or control wiring operating at 100  volts or less.  

B. Analogue control cabling shall be not less than No. 18 AWG solid, with 

thermoplastic insulated conductors as specified in Section 26 05 21. 
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C. Copper digital communication cable between the E CC and the B-BC and B-

AAC controllers shall be 100BASE-TX Ethernet, Categ ory 5e or 6, not 

less than minimum 24 American Wire Gauge (AWG) soli d, Shielded Twisted 

Pair (STP) or Unshielded Twisted Pair (UTP), with t hermoplastic 

insulated conductors, enclosed in a thermoplastic o uter jacket, as 

specified in Section 27 15 00. 

1. Other types of media commonly used within IEEE S td 802.3 LANs (e.g., 

10Base-T and 10Base-2) shall be used only in cases to interconnect 

with existing media. 

2.10 THERMOSTATS AND HUMIDISTATS 

A. Wall mounted thermostats shall have manufacturer 's recommendation 

finish, setpoint range and temperature display and external adjustment: 

1. Electronic Thermostats: Solid-state, microproces sor based, 

programmable to daily, weekend, and holiday schedul es.  Battery 

replacement shall be without program loss.  

B. Strap-on thermostats shall be enclosed in a dirt -and-moisture proof 

housing with fixed temperature switching point and single pole, double 

throw switch. 

2.11 FINAL CONTROL ELEMENTS AND OPERATORS 

A. Fail Safe Operation: Control valves shall provid e "fail safe" operation 

in either the normally open or normally closed posi tion as required for 

freeze, moisture, and smoke or fire protection. 

B. Spring Ranges: Range as required for system sequ encing and to provide 

tight shut-off. 

C. Control Valves:  

1. Valves shall be rated for a minimum of 150 perce nt of system 

operating pressure at the valve location but not le ss than 900 kPa 

(125 psig). 

2. Valves 50 mm (2 inches) and smaller shall be bro nze body with 

threaded or flare connections. 

3. Valves 60 mm (2 1/2 inches) and larger shall be bronze or iron body 

with flanged connections. 

4. Brass or bronze seats except for valves controll ing media above 100 

degrees C (210 degrees F), which shall have stainle ss steel seats. 

5. Flow characteristics: 
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a. Three way modulating valves shall be globe patte rn.  Position 

versus flow relation shall be linear relation for s team or equal 

percentage for water flow control. 

b. Two-way modulating valves shall be globe pattern .  Position 

versus flow relation shall be linear for steam and equal 

percentage for water flow control. 

c. Two-way 2-position valves shall be ball, gate or  butterfly type.   

6. Maximum pressure drop: 

a. Two position steam control: 20 percent of inlet gauge pressure. 

b. Modulating Steam Control: 80 percent of inlet ga uge pressure 

(acoustic velocity limitation). 

c. Modulating water flow control, greater of 3 mete rs (10 feet) of 

water or the pressure drop through the apparatus. 

7. Two position water valves shall be line size. 

  

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: 

1. Examine project plans for control devices and eq uipment locations; 

and report any discrepancies, conflicts, or omissio ns to Contracting 

Officer Representative for resolution before procee ding for 

installation. 

2. Install equipment, piping, wiring /conduit paral lel to or at right 

angles to building lines. 

3. Install all equipment and piping in readily acce ssible locations. Do 

not run tubing and conduit concealed under insulati on or inside 

ducts. 

4. Mount control devices, tubing and conduit locate d on ducts and 

apparatus with external insulation on standoff supp ort to avoid 

interference with insulation. 

5. Provide sufficient slack and flexible connection s to allow for 

vibration of piping and equipment. 

6. Run tubing and wire connecting devices on or in control cabinets 

parallel with the sides of the cabinet neatly racke d to permit 

tracing.  
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7. Install equipment level and plum. 

A. Electrical Wiring Installation: 

1. All wiring cabling shall be installed in conduit s.  Install conduits 

and wiring in accordance with Specification Section  26 05 33, 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS.  Conduits  carrying control 

wiring and cabling shall be dedicated to the contro l wiring and 

cabling: these conduits shall not carry power wirin g.  Provide 

plastic end sleeves at all conduit terminations to protect wiring 

from burrs. 

2. Install analog signal and communication cables i n conduit and in 

accordance with Specification Section 26 05 21.  In stall digital 

communication cables in conduit and in accordance w ith Specification 

Section 27 15 00, Communications Horizontal Cabling . 

3. Install conduit and wiring between operator work station(s), digital 

controllers, electrical panels, indicating devices,  instrumentation, 

miscellaneous alarm points, thermostats, and relays  as shown on the 

drawings or as required under this section.  

1.  Install all electrical work required for a fully fu nctional system 

and not shown on electrical plans or required by el ectrical 

specifications.  Where low voltage (less than 50 vo lt) power is 

required, provide suitable Class B transformers. 

5. Install all system components in accordance with  local Building Code 

and National Electric Code. 

a. Splices: Splices in shielded and coaxial cables shall consist of 

terminations and the use of shielded cable couplers . Terminations 

shall be in accessible locations. Cables shall be h arnessed with 

cable ties. 

b. Equipment: Fit all equipment contained in cabine ts or panels with 

service loops, each loop being at least 300 mm (12 inches) long. 

Equipment for fiber optics system shall be rack mou nted, as 

applicable, in ventilated, self-supporting, code ga uge steel 

enclosure. Cables shall be supported for minimum sa g. 

c. Cable Runs: Keep cable runs as short as possible . Allow extra 

length for connecting to the terminal board. Do not  bend flexible 
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coaxial cables in a radius less than ten times the cable outside 

diameter. 

d. Use vinyl tape, sleeves, or grommets to protect cables from 

vibration at points where they pass around sharp co rners, through 

walls, panel cabinets, etc. 

6. Conceal cables, except in mechanical rooms and a reas where other 

conduits and piping are exposed. 

7. Permanently label or code each point of all fiel d terminal strips to 

show the instrument or item served. Color-coded cab le with cable 

diagrams may be used to accomplish cable identifica tion. 

8. Grounding: ground electrical systems per manufac turer’s written 

requirements for proper and safe operation. 

C. Install Sensors and Controls: 

1. Temperature Sensors: 

a. Install all sensors and instrumentation accordin g to 

manufacturer’s written instructions. Temperature se nsor locations 

shall be readily accessible, permitting quick repla cement and 

servicing of them without special skills and tools.  

b. Calibrate sensors to accuracy specified, if not factory 

calibrated. 

c. Use of sensors shall be limited to its duty, e.g ., duct sensor 

shall not be used in lieu of room sensor. 

d. Install room sensors permanently supported on wa ll frame. They 

shall be mounted at 1.5 meter (5.0 feet) above the finished 

floor.  

e. Mount sensors rigidly and adequately for the env ironment within 

which the sensor operates.  Separate extended-bulb sensors form 

contact with metal casings and coils using insulate d standoffs. 

f. Sensors used in mixing plenum, and hot and cold decks shall be of 

the averaging of type. Averaging sensors shall be i nstalled in a 

serpentine manner horizontally across duct. Each be nd shall be 

supported with a capillary clip. 

g. All pipe mounted temperature sensors shall be in stalled in wells. 
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h. All wires attached to sensors shall be air seale d in their 

conduits or in the wall to stop air transmitted fro m other areas 

affecting sensor reading.  

i. Permanently mark terminal blocks for identificat ion. Protect all 

circuits to avoid interruption of service due to sh ort-circuiting 

or other conditions. Line-protect all wiring that c omes from 

external sources to the site from lightning and sta tic 

electricity. 

2. Pressure Sensors: 

a. Install duct static pressure sensor tips facing directly 

downstream of airflow.  

b. Install high-pressure side of the differential s witch between the 

pump discharge and the check valve. 

c. Install snubbers and isolation valves on steam p ressure sensing 

devices.  

3. Actuators: 

a. Mount and link damper and valve actuators accord ing to 

manufacturer’s written instructions. 

b. Check operation of damper/actuator combination t o confirm that 

actuator modulates damper smoothly throughout strok e to both open 

and closed position. 

c. Check operation of valve/actuator combination to  confirm that 

actuator modulates valve smoothly in both open and closed 

position.  

4. Flow Switches: 

a. Install flow switch according to manufacturer’s written 

instructions. 

b. Mount flow switch a minimum of 5 pipe diameters up stream and 5 

pipe diameters downstream or 600 mm (2 feet) whiche ver is 

greater, from fittings and other obstructions. 

c. Assure correct flow direction and alignment. 

d. Mount in horizontal piping-flow switch on top of  the pipe.  

D. Installation of digital controllers and programm ing: 

1. Provide a separate digital control panel for eac h major piece of 

equipment, such as air handling unit, chiller, pump ing unit etc. 
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Points used for control loop reset such as outdoor air, outdoor 

humidity, or space temperature could be located on any of the remote 

control units. 

2. Provide sufficient internal memory for the speci fied control 

sequences and trend logging. There shall be a minim um of 25 percent 

of available memory free for future use. 

3. System point names shall be modular in design, p ermitting easy 

operator interface without the use of a written poi nt index. 

4. Provide software programming for the application s intended for the 

systems specified, and adhere to the strategy algor ithms provided.  

5. Provide graphics for each piece of equipment and  floor plan in the 

building. This includes each chiller, cooling tower , air handling 

unit, fan, terminal unit, boiler, pumping unit etc.  These graphics 

shall show all points dynamically as specified in t he point list. 

3.2 SYSTEM VALIDATION AND DEMONSTRATION 

A. As part of final system acceptance, a system dem onstration is required 

(see below).  Prior to start of this demonstration,  the contractor is 

to perform a complete validation of all aspects of the controls and 

instrumentation system. 

B. Validation 

1. Prepare and submit for approval a validation tes t plan including 

test procedures for the performance verification te sts.  Test Plan 

shall address all specified functions of the ECC an d all specified 

sequences of operation.  Explain in detail actions and expected 

results used to demonstrate compliance with the req uirements of this 

specification.  Explain the method for simulating t he necessary 

conditions of operation used to demonstrate perform ance of the 

system.  Test plan shall include a test check list to be used by the 

Installer’s agent to check and initial that each te st has been 

successfully completed.  Deliver test plan document ation for the 

performance verification tests to the owner’s repre sentative 30 days 

prior to start of performance verification tests.  Provide draft 

copy of operation and maintenance manual with perfo rmance 

verification test. 
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2. After approval of the validation test plan, inst aller shall carry 

out all tests and procedures therein.  Installer sh all completely 

check out, calibrate, and test all connected hardwa re and software 

to insure that system performs in accordance with a pproved 

specifications and sequences of operation submitted .  Installer 

shall complete and submit Test Check List. 

C. Demonstration 

1. System operation and calibration to be demonstra ted by the installer 

in the presence of the Architect or VA's representa tive on random 

samples of equipment as dictated by the Architect o r VA’s 

representative.  Should random sampling indicate im proper 

commissioning, the owner reserves the right to subs equently witness 

complete calibration of the system at no addition c ost to the VA. 

2. Demonstrate to authorities that all required saf eties and life 

safety functions are fully functional and complete.  

3. Make accessible, personnel to provide necessary adjustments and 

corrections to systems as directed by balancing age ncy. 

4. The following witnessed demonstrations of field control equipment 

shall be included: 

a. Observe HVAC systems in shut down condition. Che ck valves for 

normal position. 

b. Test application software for its ability to com municate with 

digital controllers, operator workstation, and uplo ading and 

downloading of control programs. 

c. Demonstrate the software ability to edit the con trol program off-

line. 

d. Demonstrate reporting of alarm conditions for ea ch alarm and 

ensure that these alarms are received at the assign ed location, 

including operator workstations. 

e. Demonstrate ability of software program to funct ion for the 

intended applications-trend reports, change in stat us etc. 

f. Demonstrate via graphed trends to show the seque nce of operation 

is executed in correct manner, and that the HVAC sy stems operate 

properly through the complete sequence of operation , e.g., 

seasonal change, occupied/unoccupied mode, and warm -up condition. 
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g. Demonstrate hardware interlocks and safeties fun ctions, and that 

the control systems perform the correct sequence of  operation 

after power loss and resumption of power loss. 

h. Prepare and deliver to the VA graphed trends of all control loops 

to demonstrate that each control loop is stable and  the set 

points are maintained.  

i. Demonstrate that each control loop responds to s et point 

adjustment and stabilizes within one (1) minute. Co ntrol loop 

trend data shall be instantaneous and the time betw een data 

points shall not be greater than one (1) minute.  

 

----- END ----- 
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SECTION 23 21 13 
HYDRONIC PIPING 

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Water piping to connect HVAC equipment, includin g the following:  

1. Heating hot water and drain piping.  

1.2 RELATED WORK  

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, a nd SAMPLES. 

C. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more th an one section of 

Division 23. 

D. Section 23 07 11, HVAC INSULATION: Piping insula tion. 

E. Section 23 23 00, REFRIGERANT PIPING: Refrigeran t piping and 

refrigerants. 

F. Section 23 82 00, CONVECTION HEATING AND COOLING  UNITS: radiant ceiling 

panels. 

1.3 QUALITY ASSURANCE  

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC, which includes welding 

qualifications.  

B. Submit prior to welding of steel piping a certif icate of Welder’s 

certification. The certificate shall be current and  not more than one 

year old. 

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, and SAMPLES. 

B. Manufacturer's Literature and Data:  

1. Pipe and equipment supports.   

2. Pipe and tubing, with specification, class or ty pe, and schedule.  

3. Pipe fittings, including miscellaneous adapters and special 

fittings.  

4. Valves of all types.  

5. Strainers.  

6. Flexible connectors for water service.  

7. Pipe alignment guides.  
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8. All specified hydronic system components.  

9. Gages.  

10. Thermometers and test wells.  

C. Coordination Drawings: Refer to Article, SUBMITT ALS of Section 23 05 

11, COMMON WORK RESULTS FOR HVAC.  

D. As-Built Piping Diagrams: Provide drawing as fol lows for chilled water, 

condenser water, and heating hot water system and o ther piping systems 

and equipment.  

1. One wall-mounted stick file with complete set of  prints. Mount stick 

file in the chiller plant or control room along wit h control diagram 

stick file. 

2. One complete set of reproducible drawings.  

3. One complete set of drawings in electronic Autoc ad and pdf format.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. American National Standards  Institute, Inc. 

B. American Society of Mechanical Engineers/America n National Standards 

Institute, Inc. (ASME/ANSI):  

B1.20.1-83(R2006).......Pipe Threads, General Purpo se (Inch) 

B16.4-06................Gray Iron Threaded Fittings B16.18-01 Cast 

Copper Alloy Solder joint Pressure fittings  

B16.23-02...............Cast Copper Alloy Solder jo int Drainage 

fittings  

B40.100-05..............Pressure Gauges and Gauge A ttachments 

C. American National Standards Institute, Inc./Flui d Controls Institute 

(ANSI/FCI):  

70-2-2006...............Control Valve Seat Leakage 

D. American Society of Mechanical Engineers (ASME):  

B16.1-98................Cast Iron Pipe Flanges and Flanged Fittings 

B16.3-2006..............Malleable Iron Threaded Fit tings: Class 150 and 

300 

B16.4-2006..............Gray Iron Threaded Fittings : (Class 125 and 

250)  

B16.5-2003..............Pipe Flanges and Flanged Fi ttings: NPS ½ 

through NPS 24 Metric/Inch Standard 
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B16.9-07................Factory Made Wrought Butt W elding Fittings 

B16.11-05...............Forged Fittings, Socket Wel ding and Threaded 

B16.18-01...............Cast Copper Alloy Solder Jo int Pressure 

Fittings 

B16.22-01...............Wrought Copper and Bronze S older Joint Pressure 

Fittings. 

B16.24-06...............Cast Copper Alloy Pipe Flan ges and Flanged 

Fittings 

B16.39-06...............Malleable Iron Threaded Pip e Unions 

B16.42-06...............Ductile Iron Pipe Flanges a nd Flanged Fittings 

B31.1-08................Power Piping 

E. American Society for Testing and Materials (ASTM ):  

A47/A47M-99 (2004)......Ferritic Malleable Iron Cas tings  

A53/A53M-07.............Standard Specification for Pipe, Steel, Black 

and Hot-Dipped, Zinc-Coated, Welded and 

Seamless  

A106/A106M-08...........Standard Specification for Seamless Carbon 

Steel Pipe for High-Temperature Service 

A126-04.................Standard Specification for Gray Iron Castings 

for Valves, Flanges, and Pipe Fittings  

A183-03 ................ Standard Specification for  Carbon Steel Track 

Bolts and Nuts  

A216/A216M-08 .......... Standard Specification for  Steel Castings, 

Carbon, Suitable for Fusion Welding, for High 

Temperature Service  

A234/A234M-07 .......... Piping Fittings of Wrought  Carbon Steel and 

Alloy Steel for Moderate and High Temperature 

Service  

A307-07 ................ Standard Specification for  Carbon Steel Bolts 

and Studs, 60,000 PSI Tensile Strength 

A536-84 (2004) ......... Standard Specification for  Ductile Iron Castings  

A615/A615M-08 .......... Deformed and Plain Carbon Steel Bars for 

Concrete Reinforcement 

A653/A 653M-08 ......... Steel Sheet, Zinc-Coated ( Galvanized) or Zinc-

Iron Alloy Coated (Galvannealed) By the Hot-Dip 

Process 
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B32-08 ................. Standard Specification for  Solder Metal  

B62-02 ................. Standard Specification for  Composition Bronze or 

Ounce Metal Castings  

B88-03 ................. Standard Specification for  Seamless Copper Water 

Tube  

B209-07 ................ Aluminum and Aluminum Allo y Sheet and Plate  

C177-04  ............... Standard Test Method for S teady State Heat Flux 

Measurements and Thermal Transmission Properties 

by Means of the Guarded Hot Plate Apparatus  

C478-09 ................ Precast Reinforced Concret e Manhole Sections  

C533-07 ................ Calcium Silicate Block and  Pipe Thermal 

Insulation  

C552-07 ................ Cellular Glass Thermal Ins ulation  

D3350-08 ............... Polyethylene Plastics Pipe  and Fittings 

Materials 

C591-08 ................ Unfaced Preformed Rigid Ce llular 

Polyisocyanurate Thermal Insulation 

D1784-08 ............... Rigid Poly (Vinyl Chloride ) (PVC) Compounds and 

Chlorinated Poly (Vinyl Chloride) (CPVC) 

Compound 

D1785-06 ............... Poly (Vinyl Chloride0 (PVC ) Plastic Pipe, 

Schedules 40, 80 and 120  

D2241-05 ............... Poly (Vinyl Chloride) (PVC ) Pressure Rated Pipe 

(SDR Series) 

F439-06 ................ Standard Specification for  Chlorinated Poly 

(Vinyl Chloride) (CPVC) Plastic Pipe Fittings, 

Schedule 80  

F441/F441M-02 .......... Standard Specification for  Chlorinated Poly 

(Vinyl Chloride) (CPVC) Plastic Pipe, Schedules 

40 and 80  

F477-08 ................ Elastomeric Seals Gaskets)  for Joining Plastic 

Pipe 

F. American Water Works Association (AWWA):  

C110-08.................Ductile Iron and Grey Iron Fittings for Water 
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C203-02.................Coal Tar Protective Coating s and Linings for 

Steel Water Pipe Lines Enamel and Tape Hot 

Applied 

G. American Welding Society (AWS):  

B2.1-02.................Standard Welding Procedure Specification 

H. Copper Development Association, Inc. (CDA):  

CDA A4015-06............Copper Tube Handbook 

I. Expansion Joint Manufacturer’s Association, Inc.  (EJMA): 

EMJA-2003...............Expansion Joint Manufacture r’s Association 

Standards, Ninth Edition 

J. Manufacturers Standardization Society (MSS) of t he Valve and Fitting 

Industry, Inc.:  

SP-67-02a...............Butterfly Valves  

SP-70-06................Gray Iron Gate Valves, Flan ged and Threaded 

Ends  

SP-71-05................Gray Iron Swing Check Valve s, Flanged and 

Threaded Ends 

SP-80-08................Bronze Gate, Globe, Angle a nd Check Valves  

SP-85-02................Cast Iron Globe and Angle V alves, Flanged and 

Threaded Ends 

SP-110-96...............Ball Valves Threaded, Socke t-Welding, Solder 

Joint, Grooved and Flared Ends 

SP-125-00...............Gray Iron and Ductile Iron In-line, Spring 

Loaded, Center-Guided Check Valves 

K. National Sanitation Foundation/American National  Standards Institute, 

Inc. (NSF/ANSI):  

14-06...................Plastic Piping System Compo nents and Related 

Materials  

50-2009a................Equipment for Swimming Pool s, Spas, Hot Tubs 

and other Recreational Water Facilities – 

Evaluation criteria for materials, components, 

products, equipment and systems for use at 

recreational water facilities  

61-2008.................Drinking Water System Compo nents – Health 

Effects 
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L. Tubular Exchanger Manufacturers Association: TEM A 9th Edition, 2007  

PART 2 - PRODUCTS 

2.1 PIPE AND EQUIPMENT SUPPORTS, PIPE SLEEVES, AND WALL AND CEILING PLATES  

A. Provide in accordance with Section 23 05 11, COM MON WORK RESULTS FOR 

HVAC.  

2.2 PIPE AND TUBING  

A. Heating Hot Water:  

1. Steel: ASTM A53 Grade B, seamless or ERW, Schedu le 40. 

2. Copper water tube option: ASTM B88, Type K or L,  hard drawn.  

B. Cooling Coil Condensate Drain Piping:  

1. From fan coil or other terminal units: Copper wa ter tube, ASTM B88, 

Type L for runouts and Type M for mains.  

C. Pipe supports, including insulation shields, for  above ground piping: 

Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

2.3 FITTINGS FOR STEEL PIPE  

A. 50 mm (2 inches) and Smaller: Screwed or welded joints.  

1. Butt welding: ASME B16.9 with same wall thicknes s as connecting 

piping. 

2. Forged steel, socket welding or threaded: ASME B 16.11.  

3. Screwed: 150 pound malleable iron, ASME B16.3. 1 25 pound cast iron, 

ASME B16.4, may be used in lieu of malleable iron. Bushing reduction 

of a single pipe size, or use of close nipples, is not acceptable.  

4. Unions: ASME B16.39.  

5. Water hose connection adapter: Brass, pipe threa d to 20 mm (3/4 

inch) garden hose thread, with hose cap nut. 

B. 65 mm (2-1/2 inches) and Larger: Welded or flang ed joints.  

1. Butt welding fittings: ASME B16.9 with same wall  thickness as 

connecting piping. Elbows shall be long radius type , unless 

otherwise noted.  

2. Welding flanges and bolting: ASME B16.5: 

a. Water service: Weld neck or slip-on, plain face,  with 6 mm (1/8 

inch) thick full face neoprene gasket suitable for 104 degrees C 

(220 degrees F).  

1) Contractor's option: Convoluted, cold formed 150  pound steel 

flanges, with teflon gaskets, may be used for water  service.  
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b. Flange bolting: Carbon steel machine bolts or st uds and nuts, 

ASTM A307, Grade B.  

C. Welded Branch and Tap Connections: Forged steel weldolets, or 

branchlets and threadolets may be used for branch c onnections up to one 

pipe size smaller than the main. Forged steel half- couplings, ASME 

B16.11 may be used for drain, vent and gage connect ions.  

2.4 FITTINGS FOR COPPER TUBING  

A. Joints:  

1. Solder Joints: Joints shall be made up in accord ance with 

recommended practices of the materials applied. App ly 95/5 tin and 

antimony on all copper piping. 

2. Mechanically formed tee connection in water and drain piping: Form 

mechanically extracted collars in a continuous oper ation by drilling 

pilot hole and drawing out tube surface to form col lar, having a 

height of not less than three times the thickness o f tube wall. 

Adjustable collaring device shall insure proper tol erance and 

complete uniformity of the joint. Notch and dimple joining branch 

tube in a single process to provide free flow where  the branch tube 

penetrates the fitting.  

B. Bronze Flanges and Flanged Fittings: ASME B16.24 .  

C. Fittings: ANSI/ASME B16.18 cast copper or ANSI/A SME B16.22 solder 

wrought copper.  

2.5 DIELECTRIC FITTINGS  

A. Provide where copper tubing and ferrous metal pi pe are joined.  

B. 50 mm (2 inches) and Smaller: Threaded dielectri c union, ASME B16.39.  

C. 65 mm (2 1/2 inches) and Larger: Flange union wi th dielectric gasket 

and bolt sleeves, ASME B16.42.  

D. Temperature Rating, 99 degrees C (210 degrees F) .  

E. Contractor’s option: On pipe sizes 2” and smalle r, screwed end brass 

ball valves or dielectric nipples may be used in li eu of dielectric 

unions. 

2.6 SCREWED JOINTS  

A. Pipe Thread: ANSI B1.20.  

B. Lubricant or Sealant: Oil and graphite or other compound approved for 

the intended service.  
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2.7 VALVES  

A. Asbestos packing is not acceptable.  

B. All valves of the same type shall be products of  a single manufacturer.  

C. Provide chain operators for valves 150 mm (6 inc hes) and larger when 

the centerline is located 2400 mm (8 feet) or more above the floor or 

operating platform.  

D. Shut-Off Valves 

1. Ball Valves (Pipe sizes 2” and smaller): MSS-SP 110, screwed or 

solder connections, brass or bronze body with chrom e-plated ball 

with full port and Teflon seat at 2760 kPa (400 psi g) working 

pressure rating. Provide stem extension to allow op eration without 

interfering with pipe insulation. 

2. Butterfly Valves (Pipe Sizes 2-1/2” and larger):  Provide stem 

extension to allow 50 mm (2 inches) of pipe insulat ion without 

interfering with valve operation. MSS-SP 67, flange  lug type or 

grooved end rated 1205 kPa (175 psig) working press ure at 93 degrees 

C (200 degrees F). Valves shall be ANSI Leakage Cla ss VI and rated 

for bubble tight shut-off to full valve pressure ra ting.  Valve 

shall be rated for dead end service and bi-directio nal flow 

capability to full rated pressure.  Not permitted f or direct buried 

pipe applications. 

a. Body: Cast iron, ASTM A126, Class B. Malleable i ron, ASTM A47 

electro-plated, or ductile iron, ASTM A536, Grade 6 5-45-12 

electro-plated.  

b. Trim: Bronze, aluminum bronze, or 300 series sta inless steel 

disc, bronze bearings, 316 stainless steel shaft an d 

manufacturer's recommended resilient seat. Resilien t seat shall 

be field replaceable, and fully line the body to co mpletely 

isolate the body from the product. A phosphate coat ed steel shaft 

or stem is acceptable, if the stem is completely is olated from 

the product.  

c. Actuators: Field interchangeable. Valves for bal ancing service 

shall have adjustable memory stop to limit open pos ition.   

1) Valves 150 mm (6 inches) and smaller: Lever actu ator with 

minimum of seven locking positions, except where ch ain wheel 

is required.  
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2) Valves 200 mm (8 inches) and larger: Enclosed wo rm gear with 

handwheel, and where required, chain-wheel operator .  

3) 3. Gate Valves (Contractor’s Option in lieu of B all or 

Butterfly Valves):  

a) 50 mm (2 inches) and smaller: MSS-SP 80, Bronze,  1034 kPa 

(150 psig), wedge disc, rising stem, union bonnet.  

b) 65 mm (2 1/2 inches) and larger: Flanged, outsid e screw and 

yoke. MSS-SP 70, iron body, bronze mounted, 861 kPa  (125 

psig) wedge disc.  

E. Globe and Angle Valves    

1. Globe Valves 

a. 50 mm (2 inches) and smaller: MSS-SP 80, bronze,  1034 kPa (150 

lb.) Globe valves shall be union bonnet with metal plug type 

disc.  

b. 65 mm (2 1/2 inches) and larger: 861 kPa (125 ps ig), flanged, 

iron body, bronze trim, MSS-SP-85 for globe valves.  

2. Angle Valves:  

a. 50 mm (2 inches) and smaller: MSS-SP 80, bronze,  1034 kPa (150 

lb.) Angle valves shall be union bonnet with metal plug type 

disc.  

b. 65 mm (2 1/2 inches) and larger: 861 kPa (125 ps ig), flanged, 

iron body, bronze trim, MSS-SP-85 for angle. 

F. Check Valves 

1. Swing Check Valves:  

a. 50 mm (2 inches) and smaller: MSS-SP 80, bronze,  1034 kPa (150 

lb.), 45 degree swing disc.  

b. 65 mm (2 1/2 inches) and larger: 861 kPa (125 ps ig), flanged, 

iron body, bronze trim, MSS-SP-71 for check valves.  

2. Non-Slam or Silent Check Valve: Spring loaded do uble disc swing 

check or internally guided flat disc lift type chec k for bubble 

tight shut-off. Provide where check valves are show n in chilled 

water and hot water piping. Check valves incorporat ing a balancing 

feature may be used.  

a. Body: MSS-SP 125 cast iron, ASTM A126, Class B, or steel, ASTM 

A216, Class WCB, or ductile iron, ASTM 536, flanged , grooved, or 

wafer type.  
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b. Seat, disc and spring: 18-8 stainless steel, or bronze, ASTM B62. 

Seats may be elastomer material.  

G. Water Flow Balancing Valves: For flow regulation  and shut-off. Valves 

shall be line size rather than reduced to control v alve size. 

1. Ball or Globe style valve.  

2. A dual purpose flow balancing valve and adjustab le flow meter, with 

bronze or cast iron body, calibrated position point er, valved 

pressure taps or quick disconnects with integral ch eck valves and 

preformed polyurethane insulating enclosure.  

3. Provide a readout kit including flow meter, read out probes, hoses, 

flow charts or calculator, and carrying case. 

H. Automatic Balancing Control Valves: Factory cali brated to maintain 

constant flow (plus or minus five percent) over sys tem pressure 

fluctuations of at least 10 times the minimum requi red for control. 

Provide standard pressure taps and four sets of cap acity charts. Valves 

shall be line size and be one of the following desi gns:  

1. Gray iron (ASTM A126) or brass body rated 1205 k Pa (175 psig) at 93 

degrees C (200 degrees F), with stainless steel pis ton and spring.  

2. Brass or ferrous body designed for 2067 kPa (300  psig) service at 

121 degrees C (250 degrees F), with corrosion resis tant, tamper 

proof, self-cleaning piston/spring assembly that is  easily removable 

for inspection or replacement.  

3. Combination assemblies containing ball type shut -off valves, unions, 

flow regulators, strainers with blowdown valves and  pressure 

temperature ports shall be acceptable.  

4. Provide a readout kit including flow meter, prob es, hoses, flow 

charts and carrying case.  

I. Manual Radiator/Convector Valves: Brass, packles s, with position 

indicator.  

2.8 STRAINERS  

A. Y Type.  

1. Screens: Bronze, monel metal or 18-8 stainless s teel, free area not 

less than 2-1/2 times pipe area, with perforations as follows: 1.1 

mm (0.045 inch) diameter perforations for 100 mm (4  inches) and 

larger: 3.2 mm (0.125 inch) diameter perforations.  
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2.9 FLEXIBLE CONNECTORS FOR WATER SERVICE  

A. Flanged Spool Connector: 

1. Single arch or multiple arch type. Tube and cove r shall be 

constructed of chlorobutyl elastomer with full face d integral 

flanges to provide a tight seal without gaskets. Co nnectors shall be 

internally reinforced with high strength synthetic fibers 

impregnated with rubber or synthetic compounds as r ecommended by 

connector manufacturer, and steel reinforcing rings . 

2. Working pressures and temperatures shall be as f ollows: 

a. Connector sizes 50 mm to 100 mm (2 inches to 4 i nches), 1137 kPa 

(165psig) at 121 degrees C (250 degrees F). 

b. Connector sizes 125 mm to 300 mm (5 inches to 12  inches), 965 kPa 

(140 psig) at 121 degrees C (250 degrees F). 

3. Provide ductile iron retaining rings and control  units. 

B. Mechanical Pipe Couplings: 

See other fittings specified under Part 2, PRODUCTS . 

2.10 HYDRONIC SYSTEM COMPONENTS    

A. Automatic Air Vent Valves (where shown): Cast ir on or semi-steel body, 

1034 kPa (150 psig) working pressure, stainless ste el float, valve, 

valve seat and mechanism, minimum 15 mm (1/2 inch) water connection and 

6 mm (1/4 inch) air outlet.  Air outlet shall be pi ped to the nearest 

floor drain.   

2.11 GAGES, PRESSURE AND COMPOUND  

A. ASME B40.100, Accuracy Grade 1A, (pressure, vacu um, or compound for 

air, oil or water), initial mid-scale accuracy 1 pe rcent of scale 

(Qualify grade), metal or phenolic case, 115 mm (4- 1/2 inches) in 

diameter, 6 mm (1/4 inch) NPT bottom connection, wh ite dial with black 

graduations and pointer, clear glass or acrylic pla stic window, 

suitable for board mounting. Provide red "set hand"  to indicate normal 

working pressure.  

B. Provide brass lever handle union cock. Provide b rass/bronze pressure 

snubber for gages in water service.  

C. Range of Gages: Provide range equal to at least 130 percent of normal 

operating range.  

1. For condenser water suction (compound): Minus 10 0 kPa (30 inches Hg) 

to plus 700 kPa (100 psig). 



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 

VA master 09-01-12 
 

HYDRONIC PIPING 
23 21 13-12 

2.12 PRESSURE/TEMPERATURE TEST PROVISIONS  

A. Pete's Plug: 6 mm (1/4 inch) MPT by 75 mm (3 inc hes) long, brass body 

and cap, with retained safety cap, nordel self-clos ing valve cores, 

permanently installed in piping where shown, or in lieu of pressure 

gage test connections shown on the drawings. 

B. Provide one each of the following test items to the Contracting Officer 

Representative:  

1. 6 mm (1/4 inch) FPT by 3 mm (1/8 inch) diameter stainless steel 

pressure gage adapter probe for extra long test plu g. PETE'S 500 XL 

is an example.  

2. 90 mm (3-1/2 inch) diameter, one percent accurac y, compound gage, –—

100 kPa (30 inches) Hg to 700 kPa (100 psig) range.   

3. 0 - 104 degrees C (220 degrees F) pocket thermom eter one-half degree 

accuracy, 25 mm (one inch) dial, 125 mm (5 inch) lo ng stainless 

steel stem, plastic case.  

2.13 THERMOMETERS  

A. Mercury or organic liquid filled type, red or bl ue column, clear 

plastic window, with 150 mm (6 inch) brass stem, st raight, fixed or 

adjustable angle as required for each in reading.  

B. Case: Chrome plated brass or aluminum with ename l finish.  

C. Scale: Not less than 225 mm (9 inches), range as  described below, two 

degree graduations.  

D. Separable Socket (Well): Brass, extension neck t ype to clear pipe 

insulation.  

E. Scale range for Hot Water: -1 – 116 degrees C (3 0-240 degrees F). 

2.14 FIRESTOPPING MATERIAL  

Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

 
PART 3 - EXECUTION  

3.1 GENERAL  

A. The drawings show the general arrangement of pip e and equipment but do 

not show all required fittings and offsets that may  be necessary to 

connect pipes to equipment, fan-coils, etc., and to  coordinate with 

other trades. Provide all necessary fittings, offse ts and pipe runs 

based on field measurements and at no additional co st to the 

government. Coordinate with other trades for space available and 
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relative location of HVAC equipment and accessories  to be connected on 

ceiling grid. Pipe location on the drawings shall b e altered by 

contractor where necessary to avoid interferences a nd clearance 

difficulties. 

B. Store materials to avoid excessive exposure to w eather or foreign 

materials. Keep inside of piping relatively clean d uring installation 

and protect open ends when work is not in progress.   

C. Support piping securely. Refer to PART 3, Sectio n 23 05 11, COMMON WORK 

RESULTS FOR HVAC.  

D. Install piping generally parallel to walls and c olumn center lines, 

unless shown otherwise on the drawings. Space pipin g, including 

insulation, to provide 25 mm (one inch) minimum cle arance between 

adjacent piping or other surface. Unless shown othe rwise, slope drain 

piping down in the direction of flow not less than 25 mm (one inch) in 

12 m (40 feet). Provide eccentric reducers to keep bottom of sloped 

piping flat.  

E. Locate and orient valves to permit proper operat ion and access for 

maintenance of packing, seat and disc. Generally lo cate valve stems in 

overhead piping in horizontal position. Provide a u nion adjacent to one 

end of all threaded end valves. Control valves usua lly require reducers 

to connect to pipe sizes shown on the drawing. Inst all butterfly valves 

with the valve open as recommended by the manufactu rer to prevent 

binding of the disc in the seat.  

F. Offset equipment connections to allow valving of f for maintenance and 

repair with minimal removal of piping. Provide flex ibility in equipment 

connections and branch line take-offs with 3-elbow swing joints where 

noted on the drawings.  

G. Tee water piping runouts or branches into the si de of mains or other 

branches. Avoid bull-head tees, which are two retur n lines entering 

opposite ends of a tee and exiting out the common s ide.  

H. Provide manual or automatic air vent at all pipi ng system high points 

and drain valves at all low points.  Install piping  to floor drains 

from all automatic air vents. 

I. Connect piping to equipment as shown on the draw ings. Install 

components furnished by others such as:  

1. Water treatment pot feeders and condenser water treatment systems.  
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2. Flow elements (orifice unions), control valve bo dies, flow switches, 

pressure taps with valve, and wells for sensors.  

J. Thermometer Wells: In pipes 65 mm (2-1/2 inches)  and smaller increase 

the pipe size to provide free area equal to the ups tream pipe area.  

K. Firestopping: Fill openings around uninsulated p iping penetrating 

floors or fire walls, with firestop material. For f irestopping 

insulated piping refer to Section 23 07 11, HVAC IN SULATION.  

L. Where copper piping is connected to steel piping , provide dielectric 

connections. 

3.2 PIPE JOINTS  

A. Welded: Beveling, spacing and other details shal l conform to ASME B31.1 

and AWS B2.1. See Welder’s qualification requiremen ts under "Quality 

Assurance" in Section 23 05 11, COMMON WORK RESULTS  FOR HVAC.  

B. Screwed: Threads shall conform to ASME B1.20; jo int compound shall be 

applied to male threads only and joints made up so no more than three 

threads show. Coat exposed threads on steel pipe wi th joint compound, 

or red lead paint for corrosion protection.  

C. Mechanical Joint: Pipe grooving shall be in acco rdance with joint 

manufacturer's specifications. Lubricate gasket ext erior including 

lips, pipe ends and housing interiors to prevent pi nching the gasket 

during installation. Lubricant shall be as recommen ded by coupling 

manufacturer. 

D. 125 Pound Cast Iron Flange (Plain Face): Mating flange shall have 

raised face, if any, removed to avoid overstressing  the cast iron 

flange.  

E. Solvent Welded Joints: As recommended by the man ufacturer.  

3.3 LEAK TESTING ABOVEGROUND PIPING 

A. Inspect all joints and connections for leaks and  workmanship and make 

corrections as necessary, to the satisfaction of th e Contracting 

Officer Representative. Tests may be either of thos e below, or a 

combination, as approved by the Contracting Officer  Representative.  

B. An operating test at design pressure, and for ho t systems, design 

maximum temperature.  

C. A hydrostatic test at 1.5 times design pressure.  For water systems the 

design maximum pressure would usually be the static  head, or expansion 

tank maximum pressure, plus pump head. Factory test ed equipment 
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(convertors, exchangers, coils, etc.) need not be f ield tested. Isolate 

equipment where necessary to avoid excessive pressu re on mechanical 

seals and safety devices.  

3.4 OPERATING AND PERFORMANCE TEST AND INSTRUCTION  

A. Refer to PART 3, Section 23 05 11, COMMON WORK R ESULTS FOR HVAC. 

B. Adjust red set hand on pressure gages to normal working pressure. 

 

- - - E N D - - - 

 





VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 

VA master 02-10 
 

REFRIGERANT PIPING 
23 23 00-1 

SECTION 23 23 00 
REFRIGERANT PIPING 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Field refrigerant piping for direct expansion HV AC systems. Field 

refrigerant piping and associated drain and condens er water piping for 

laboratory refrigerators, including required pipe i nsulation.  

B. Refrigerant piping shall be sized, selected, and  designed either by the 

equipment manufacturer or in strict accordance with  the manufacturer’s 

published instructions.  The schematic piping diagr am shall show all 

accessories such as, stop valves, level indicators,  liquid receivers, 

oil separator, gauges, thermostatic expansion valve s, solenoid valves, 

moisture separators and driers to make a complete i nstallation.   

C. Definitions:  

1. Refrigerating system: Combination of interconnec ted 

refrigerant-containing parts constituting one close d refrigeration 

circuit in which a refrigerant is circulated for th e purpose of 

extracting heat.  

a. Low side means the parts of a refrigerating syst em subjected to 

evaporator pressure.  

b. High side means the parts of a refrigerating sys tem subjected to 

condenser pressure.  

2. Brazed joint: A gas-tight joint obtained by the joining of metal 

parts with alloys which melt at temperatures higher  than 449 degrees 

C (840 degrees F) but less than the melting tempera tures of the 

joined parts.  

1.2 RELATED WORK  

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more th an one section of 

Division 23.   

B. Section 23 07 11, HVAC INSULATION: Requirements for piping insulation.   

C. Section 23 21 13, HYDRONIC PIPING: Requirements for water and drain 

piping and valves.  

1.3 QUALITY ASSURANCE  

A. Refer to specification Section 23 05 11, COMMON WORK RESULTS FOR HVAC.  
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B. Comply with ASHRAE Standard 15, Safety Code for Mechanical 

Refrigeration. The application of this Code is inte nded to assure the 

safe design, construction, installation, operation,  and inspection of 

every refrigerating system employing a fluid which normally is 

vaporized and liquefied in its refrigerating cycle.   

C. Comply with ASME B31.5: Refrigerant Piping and H eat Transfer 

Components. 

D. Products shall comply with UL 207 "Refrigerant–C ontaining Components 

and Accessories, "Nonelectrical"; or UL 429 "Electr ical Operated 

Valves." 

1.4 SUBMITTALS  

A. Submit in accordance with specification Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, and SAMPLES. 

B. Shop Drawings:  

1. Complete information for components noted, inclu ding valves and 

refrigerant piping accessories, clearly presented, shall be included 

to determine compliance with drawings and specifica tions for 

components noted below:  

a. Tubing and fittings  

b. Valves  

c. Strainers  

d. Moisture-liquid indicators  

e. Filter-driers  

f. Flexible metal hose  

g. Liquid-suction interchanges  

h. Oil separators (when specified)  

i. Gages  

j. Pipe and equipment supports  

k. Refrigerant and oil  

l. Pipe/conduit roof penetration cover  

m. Soldering and brazing materials 

2. Layout of refrigerant piping and accessories, in cluding flow 

capacities, valves locations, and oil traps slopes of horizontal 

runs, floor/wall penetrations, and equipment connec tion details. 
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C. Certification: Copies of certificates for weldin g procedure, 

performance qualification record and list of welder s' names and 

symbols. 

D. Design Manual: Furnish two copies of design manu al of refrigerant 

valves and accessories.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Air Conditioning, Heating, and Refrigeration Ins titute (ARI/AHRI):  

495-1999 (R2002)........Standard for Refrigerant Li quid Receivers 

730-2005................Flow Capacity Rating of Suc tion-Line Filters 

and Suction-Line Filter-Driers 

750-2007................Thermostatic Refrigerant Ex pansion Valves 

760-2007................Performance Rating of Solen oid Valves for Use 

with Volatile Refrigerants   

C. American Society of Heating Refrigerating and Ai r Conditioning 

Engineers (ASHRAE):  

ANSI/ASHRAE 15-2007.....Safety Standard for Refrige ration Systems 

(ANSI) 

ANSI/ASHRAE 17-2008.....Method of Testing Capacity of Thermostatic 

Refrigerant Expansion Valves (ANSI) 

63.1-95 (RA 01).........Method of Testing Liquid Li ne Refrigerant 

Driers (ANSI) 

D. American National Standards Institute (ANSI):  

ASME (ANSI)A13.1-2007...Scheme for Identification o f Piping Systems 

Z535.1-2006.............Safety Color Code 

E. American Society of Mechanical Engineers (ASME):  

ANSI/ASME B16.22-2001 (R2005)  

Wrought Copper and Copper Alloy Solder-Joint Pressu re Fittings (ANSI) 

ANSI/ASME B16.24-2006 Cast Copper Alloy Pipe Flange s and Flanged 

Fittings, Class 150, 300, 400, 600, 900, 1500 and 2 500 (ANSI)  

 

ANSI/ASME B31.5-2006....Refrigeration Piping and He at Transfer 

Components (ANSI) 

ANSI/ASME B40.100-2005..Pressure Gauges and Gauge A ttachments 
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ANSI/ASME B40.200-2008..Thermometers, Direct Readin g and Remote Reading 

F. American Society for Testing and Materials (ASTM ) 

A126-04.................Standard Specification for Gray Iron Castings 

for Valves, Flanges, and Pipe FittingsB32-08

 Standard Specification for Solder Metal  

B88-03..................Standard Specification for Seamless Copper 

Water Tube  

B88M-05.................Standard Specification for Seamless Copper 

Water Tube (Metric)   

B280-08.................Standard Specification for Seamless Copper Tube 

for Air Conditioning and Refrigeration Field 

Service  

G. American Welding Society, Inc. (AWS): 

Brazing Handbook 

A5.8/A5.8M-04...........Standard Specification for Filler Metals for 

Brazing and Braze Welding 

H. Federal Specifications (Fed. Spec.) 

Fed. Spec. GG 

I. Underwriters Laboratories (U.L.): 

U.L.207-2009............Standard for Refrigerant-Co ntaining Components 

and Accessories, Nonelectrical 

U.L.429-99 (Rev.2006)...Standard for Electrically O perated Valves 

 

PART 2 - PRODUCTS  

2.1 PIPING AND FITTINGS  

A. Refrigerant Piping: For piping up to 100 mm (4 i nch) use Copper 

refrigerant tube, ASTM B280, cleaned, dehydrated an d sealed, marked ACR 

on hard temper straight lengths. Coils shall be tag ged ASTM B280 by the 

manufacturer.  For piping over 100 mm (4 inch) use A53 Black SML steel. 

B. Fittings, Valves and Accessories:  

1. Copper fittings: Wrought copper fittings, ASME B 16.22.  

a. Brazed Joints, refrigerant tubing: Cadmium free,  AWS A5.8/A5.8M, 

45 percent silver brazing alloy, Class BAg-5.  

b. Solder Joints, water and drain: 95-5 tin-antimon y, ASTM B32 

(95TA).  

2. Steel fittings: ASTM wrought steel fittings.  
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a. Refrigerant piping – Welded Joints.  

3. Flanges and flanged fittings: ASME B16.24.  

4. Refrigeration Valves:  

a. Stop Valves: Brass or bronze alloy, packless, or  packed type with 

gas tight cap, frost proof, back seating.  

b. Pressure Relief Valves: Comply with ASME Boiler and Pressure 

Vessel Code; UL listed.  Forged brass with nonferro us, corrosion 

resistant internal working parts of high strength, cast iron 

bodies conforming to ASTM A126, Grade B. Set valves  in accordance 

with ASHRAE Standard 15.   

c. Solenoid Valves: Comply with ARI 760 and UL 429,  UL-listed, two-

position, direct acting or pilot-operated, moisture  and 

vapor-proof type of corrosion resisting materials, designed for 

intended service, and solder-end connections. Fitte d with 

suitable NEMA 250 enclosure of type required by loc ation and 

normally open holding coil.  

d. Thermostatic Expansion Valves: Comply with ARI 7 50.  Brass body 

with stainless-steel or non-corrosive non ferrous i nternal parts, 

diaphragm and spring-loaded (direct-operated) type with sensing 

bulb and distributor having side connection for hot -gas bypass 

and external equalizer. Size and operating characte ristics as 

recommended by manufacturer of evaporator and facto ry set for 

superheat requirements. Solder-end connections. Tes ting and 

rating in accordance with ASHRAE Standard 17.  

e. Check Valves: Brass or bronze alloy with swing o r lift type, with 

tight closing resilient seals for silent operation;  designed for 

low pressure drop, and with solder-end connections.  Direction of 

flow shall be legibly and permanently indicated on the valve 

body. 

5. Strainers: Designed to permit removing screen wi thout removing 

strainer from piping system, and provided with scre ens 80 to 100 

mesh in liquid lines DN 25 (NPS 1) and smaller, 60 mesh in liquid 

lines larger than DN 25 (NPS 1), and 40 mesh in suc tion lines. 

Provide strainers in liquid line serving each therm ostatic expansion 

valve, and in suction line serving each refrigerant  compressor not 

equipped with integral strainer.  
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6. Refrigerant Moisture/Liquid Indicators: Double-p orted type having 

heavy sight glasses sealed into forged bronze body and incorporating 

means of indicating refrigerant charge and moisture  indication. 

Provide screwed brass seal caps.  

7. Refrigerant Filter-Dryers: UL listed, angle or i n-line type, as 

shown on drawings. Conform to ARI Standard 730 and ASHRAE Standard 

63.1. Heavy gage steel shell protected with corrosi on-resistant 

paint; perforated baffle plates to prevent desiccan t bypass. Size as 

recommended by manufacturer for service and capacit y of system with 

connection not less than the line size in which ins talled. Filter 

driers with replaceable filters shall be furnished with one spare 

element of each type and size.  

8. Flexible Metal Hose: Seamless bronze corrugated hose, covered with 

bronze wire braid, with standard copper tube ends. Provide in 

suction and discharge piping of each compressor.   

2.2 GAGES  

A. Temperature Gages: Comply with ASME B40.200. Ind ustrial-duty type and 

in required temperature range for service in which installed. Gages 

shall have Celsius scale in 1-degree (Fahrenheit sc ale in 2-degree) 

graduations and with black number on a white face. The pointer shall be 

adjustable. Rigid stem type temperature gages shall  be provided in 

thermal wells located within 1525 mm (5 feet) of th e finished floor. 

Universal adjustable angle type or remote element t ype temperature 

gages shall be provided in thermal wells located 15 25 to 2135 mm (5 to 

7 feet) above the finished floor. Remote element ty pe temperature gages 

shall be provided in thermal wells located 2135 mm (7 feet) above the 

finished floor. 

B. Vacuum and Pressure Gages: Comply with ASME B40. 100 and provide with 

throttling type needle valve or a pulsation dampene r and shut-off 

valve. Gage shall be a minimum of 90 mm (3-1/2 inch es) in diameter with 

a range from 0 kPa (0 psig) to approximately 1.5 ti mes the maximum 

system working pressure. Each gage range shall be s elected so that at 

normal operating pressure, the needle is within the  middle-third of the 

range. 

1. Suction: 101 kPa (30 inches Hg) vacuum to 1723 k Pa (gage) (250 

psig).  



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 

VA master 02-10 
 

REFRIGERANT PIPING 
23 23 00-7 

2. Discharge: 0 to 3445 kPa (gage) (0 to 500 psig).   

2.3 THERMOMETERS AND WELLS  

A. Refer to specification Section 23 21 13, HYDRONI C PIPING.  

2.4 PIPE SUPPORTS  

A. Refer to specification Section 23 05 11, COMMON WORK RESULTS FOR HVAC.  

2.5 REFRIGERANTS AND OIL  

A. Provide EPA approved refrigerant and oil for pro per system operation.   

2.6 PIPE INSULATION FOR DX HVAC SYSTEMS 

 Refer to specification Section 23 07 11, HVAC INSU LATION.  

 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install refrigerant piping and refrigerant conta ining parts in 

accordance with ASHRAE Standard 15 and ASME B31.5 

1. Install piping as short as possible, with a mini mum number of 

joints, elbow and fittings. 

2. Install piping with adequate clearance between p ipe and adjacent 

walls and hangers to allow for service and inspecti on. Space piping, 

including insulation, to provide 25 mm (1 inch) min imum clearance 

between adjacent piping or other surface. Use pipe sleeves through 

walls, floors, and ceilings, sized to permit instal lation of pipes 

with full thickness insulation.  

3. Locate and orient valves to permit proper operat ion and access for 

maintenance of packing, seat and disc. Generally lo cate valve stems 

in overhead piping in horizontal position. Provide a union adjacent 

to one end of all threaded end valves. Control valv es usually 

require reducers to connect to pipe sizes shown on the drawing.  

4. Use copper tubing in protective conduit when ins talled below ground.  

5. Install hangers and supports per ASME B31.5 and the refrigerant 

piping manufacturer's recommendations. 

B. Joint Construction: 

1. Brazed Joints: Comply with AWS "Brazing Handbook " and with filler 

materials complying with AWS A5.8/A5.8M. 

a. Use Type BcuP, copper-phosphorus alloy for joini ng copper socket 

fittings with copper tubing. 
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b. Use Type BAg, cadmium-free silver alloy for join ing copper with 

bronze or steel. 

c. Swab fittings and valves with manufacturer's rec ommended cleaning 

fluid to remove oil and other compounds prior to in stallation.  

d. Pass nitrogen gas through the pipe or tubing to prevent oxidation 

as each joint is brazed. Cap the system with a reus able plug 

after each brazing operation to retain the nitrogen  and prevent 

entrance of air and moisture.  

C. Protect refrigerant system during construction a gainst entrance of 

foreign matter, dirt and moisture; have open ends o f piping and 

connections to compressors, condensers, evaporators  and other equipment 

tightly capped until assembly. 

D. Pipe relief valve discharge to outdoors for syst ems containing more 

than 45 kg (100 lbs) of refrigerant.  

E. Firestopping: Fill openings around uninsulated p iping penetrating 

floors or fire walls, with firestop material. For f irestopping 

insulated piping refer to Section 23 07 11, HVAC IN SULATION. 

3.2 PIPE AND TUBING INSULATION  

A. Refer to specification Section 23 05 11, COMMON WORK RESULTS FOR HVAC.  

B. Apply two coats of weather-resistant finish as r ecommended by the 

manufacturer to insulation exposed to outdoor weath er.  

3.3 SIGNS AND IDENTIFICATION  

A. Each refrigerating system erected on the premise s shall be provided 

with an easily legible permanent sign securely atta ched and easily 

accessible, indicating thereon the name and address  of the installer, 

the kind and total number of pounds of refrigerant required in the 

system for normal operations, and the field test pr essure applied.  

B. Systems containing more than 50 kg (110 lb) of r efrigerant shall be 

provided with durable signs, in accordance with ANS I A13.1 and ANSI 

Z535.1, having letters not less than 13 mm (1/2 inc h) in height 

designating: 

1. Valves and switches for controlling refrigerant flow, the 

ventilation and the refrigerant compressor(s). 

2. Signs on all exposed high pressure and low press ure piping installed 

outside the machinery room, with name of the refrig erant and the 

letters "HP" or "LP." 
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3.4 FIELD QUALITY CONTROL 

Prior to initial operation examine and inspect pipi ng system for 

conformance to plans and specifications and ASME B3 1.5. Correct 

equipment, material, or work rejected because of de fects or 

nonconformance with plans and specifications, and A NSI codes for 

pressure piping. 

A. After completion of piping installation and prio r to initial operation, 

conduct test on piping system according to ASME B31 .5. Furnish 

materials and equipment required for tests. Perform  tests in the 

presence of Contracting Officer Representative. If the test fails, 

correct defects and perform the test again until it  is satisfactorily 

done and all joints are proved tight. 

1. Every refrigerant-containing parts of the system  that is erected on 

the premises, except compressors, condensers, evapo rators, safety 

devices, pressure gages, control mechanisms and sys tems that are 

factory tested, shall be tested and proved tight af ter complete 

installation, and before operation. 

2. The high and low side of each system shall be te sted and proved 

tight at not less than the lower of the design pres sure or the 

setting of the pressure-relief device protecting th e high or low 

side of the system, respectively, except systems er ected on the 

premises using non-toxic and non-flammable Group A1  refrigerants 

with copper tubing not exceeding DN 18 (NPS 5/8). T his may be tested 

by means of the refrigerant charged into the system  at the saturated 

vapor pressure of the refrigerant at 20 degrees C ( 68 degrees F) 

minimum.  

B. Test Medium: A suitable dry gas such as nitrogen  or shall be used for 

pressure testing. The means used to build up test p ressure shall have 

either a pressure-limiting device or pressure-reduc ing device with a 

pressure-relief device and a gage on the outlet sid e. The pressure 

relief device shall be set above the test pressure but low enough to 

prevent permanent deformation of the system compone nts.  

3.5 SYSTEM TEST AND CHARGING  

A. System Test and Charging: As recommended by the equipment manufacturer 

or as follows:  
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1. Connect a drum of refrigerant to charging connec tion and introduce 

enough refrigerant into system to raise the pressur e to 70 kPa (10 

psi) gage. Close valves and disconnect refrigerant drum. Test system 

for leaks with halide test torch or other approved method suitable 

for the test gas used. Repair all leaking joints an d retest.  

2. Connect a drum of dry nitrogen to charging valve  and bring test 

pressure to design pressure for low side and for hi gh side. Test 

entire system again for leaks.  

3. Evacuate the entire refrigerant system by the tr iplicate evacuation 

method with a vacuum pump equipped with an electron ic gage reading 

in mPa (microns).  Pull the system down to 665 mPa (500 microns) 665 

mPa (2245.6 inches of mercury at 60 degrees F) and hold for four 

hours then break the vacuum with dry nitrogen (or r efrigerant). 

Repeat the evacuation two more times breaking the t hird vacuum with 

the refrigeration to be charged and charge with the  proper volume of 

refrigerant.  

- - - E N D - - - 
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SECTION 23 31 00  
HVAC DUCTS AND CASINGS  

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Ductwork and accessories for HVAC including the following:  

1. Supply air, return air, outside air, exhaust, an d relief systems.  

B. Definitions:  

1. SMACNA Standards as used in this specification m eans the HVAC Duct 

Construction Standards, Metal and Flexible.  

2. Seal or Sealing: Use of liquid or mastic sealant , with or without 

compatible tape overlay, or gasketing of flanged jo ints, to keep air 

leakage at duct joints, seams and connections to an  acceptable 

minimum.  

3. Duct Pressure Classification: SMACNA HVAC Duct C onstruction 

Standards, Metal and Flexible.  

4. Exposed Duct: Exposed to view in a finished room .  

1.2 RELATED WORK  

A. Fire Stopping Material: Section 07 84 00, FIREST OPPING.  

B. Outdoor and Exhaust Louvers: Section 08 90 00, L OUVERS and VENTS.  

C. General Mechanical Requirements: Section 23 05 1 1, COMMON WORK RESULTS 

FOR HVAC.  

D. Noise Level Requirements: Section 23 05 41, NOIS E AND VIBRATION CONTROL 

FOR HVAC PIPING and EQUIPMENT.  

E. Duct Insulation: Section 23 07 11, HVAC INSULATI ON 

F. Plumbing Connections: Section 22 11 00, FACILITY  WATER DISTRIBUTION  

G. Exhaust Air Fans: Section 23 34 00, HVAC FANS.  

H. Testing and Balancing of Air Flows: Section 23 0 5 93, TESTING, 

ADJUSTING, and BALANCING FOR HVAC. 

1.3 QUALITY ASSURANCE  

A. Refer to article, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC.  

B. Fire Safety Code: Comply with NFPA 90A.  

C. Duct System Construction and Installation: Refer enced SMACNA Standards 

are the minimum acceptable quality. 

D. Duct Sealing, Air Leakage Criteria, and Air Leak age Tests: Ducts shall 

be sealed as per duct sealing requirements of SMACN A HVAC Air Duct 

Leakage Test Manual for duct pressure classes shown  on the drawings. 
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E. Duct accessories exposed to the air stream, such  as dampers of all types 

(except smoke dampers) and access openings, shall b e of the same 

material as the duct or provide at least the same l evel of corrosion 

resistance.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT DATA, 

and SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Rectangular ducts:  

a. Schedules of duct systems, materials and selecte d SMACNA 

construction alternatives for joints, sealing, gage  and 

reinforcement.  

b. Sealants and gaskets.  

c. Access doors.  

2. Round and flat oval duct construction details:  

a. Manufacturer's details for duct fittings.  

b. Sealants and gaskets.  

c. Access sections.  

d. Installation instructions.  

3. Volume dampers, back draft dampers.  

4. Upper hanger attachments.  

5. Flexible ducts and clamps, with manufacturer's i nstallation 

instructions.  

6. Flexible connections.  

7. Instrument test fittings.  

8. Details and design analysis of alternate or opti onal duct systems.  

C. Coordination Drawings: Refer to article, SUBMITT ALS, in Section 23 05 11 

COMMON WORK RESULTS FOR HVAC. 

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American Society of Civil Engineers (ASCE): 

ASCE7-05................Minimum Design Loads for Bu ildings and Other 

Structures  

C. American Society for Testing and Materials (ASTM ):  
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A167-99(2009)...........Standard Specification for Stainless and 

Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet, and Strip  

A653-09.................Standard Specification for Steel Sheet, 

Zinc-Coated (Galvanized) or Zinc-Iron Alloy 

coated (Galvannealed) by the Hot-Dip process 

A1011-09a...............Standard Specification for Steel, Sheet and 

Strip, Hot rolled, Carbon, structural, High-

Strength Low-Alloy, High Strength Low-Alloy with 

Improved Formability, and Ultra-High Strength 

B209-07.................Standard Specification for Aluminum and 

Aluminum-Alloy Sheet and Plate 

C1071-05e1..............Standard Specification for Fibrous Glass Duct 

Lining Insulation (Thermal and Sound Absorbing 

Material) 

E84-09a.................Standard Test Method for Su rface Burning 

Characteristics of Building Materials 

D. National Fire Protection Association (NFPA):  

90A-09..................Standard for the Installati on of Air 

Conditioning and Ventilating Systems  

96-08...................Standard for Ventilation Co ntrol and Fire 

Protection of Commercial Cooking Operations 

E. Sheet Metal and Air Conditioning Contractors Nat ional Association 

(SMACNA):  

2nd Edition – 2005......HVAC Duct Construction Stan dards, Metal and    

Flexible  

1st Edition - 1985......HVAC Air Duct Leakage Test Manual  

6th Edition – 2003......Fibrous Glass Duct Construc tion Standards  

F. Underwriters Laboratories, Inc. (UL):  

181-08..................Factory-Made Air Ducts and Air Connectors  

555-06 .................Standard for Fire Dampers  

555S-06 ................Standard for Smoke Dampers 

 

PART 2 - PRODUCTS  

2.1 DUCT MATERIALS AND SEALANTS  

A. General: Except for systems specified otherwise,  construct ducts, 

casings, and accessories of galvanized sheet steel,  ASTM A653, coating 

G90; or, aluminum sheet, ASTM B209, alloy 1100, 300 3 or 5052. 
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B. Joint Sealing: Refer to SMACNA HVAC Duct Constru ction Standards, 

paragraph S1.9.  

1. Sealant: Elastomeric compound, gun or brush grad e, maximum 25 flame 

spread and 50 smoke developed (dry state) compounde d specifically for 

sealing ductwork as recommended by the manufacturer . Generally 

provide liquid sealant, with or without compatible tape, for low 

clearance slip joints and heavy, permanently elasti c, mastic type 

where clearances are larger. Oil base caulking and glazing compounds 

are not acceptable because they do not retain elast icity and bond.  

2. Tape: Use only tape specifically designated by t he sealant 

manufacturer and apply only over wet sealant. Press ure sensitive tape 

shall not be used on bare metal or on dry sealant.  

3. Gaskets in Flanged Joints: Soft neoprene.  

E. Approved factory made joints may be used.  

2.2 DUCT CONSTRUCTION AND INSTALLATION  

A. Regardless of the pressure classifications outli ned in the SMACNA 

Standards, fabricate and seal the ductwork in accor dance with the 

following pressure classifications:   

B. Duct Pressure Classification:  

 0 to 50 mm (2 inch) 

> 50 mm to 75 mm (2 inch to 3 inch) 

> 75 mm to 100 mm (3 inch to 4 inch) 

C. Seal Class: All ductwork shall receive Class A S eal. 

D. Round and Flat Oval Ducts: Furnish duct and fitt ings made by the same 

manufacturer to insure good fit of slip joints. Whe n submitted and 

approved in advance, round and flat oval duct, with  size converted on 

the basis of equal pressure drop, may be furnished in lieu of 

rectangular duct design shown on the drawings.  

1. Elbows: Diameters 80 through 200 mm (3 through 8  inches) shall be two 

sections die stamped, all others shall be gored con struction, maximum 

18 degree angle, with all seams continuously welded  or standing seam. 

Coat galvanized areas of fittings damaged by weldin g with corrosion 

resistant aluminum paint or galvanized repair compo und. 

2. Provide bell mouth, conical tees or taps, latera ls, reducers, and 

other low loss fittings as shown in SMACNA HVAC Duc t Construction 

Standards.  

3. Ribbed Duct Option: Lighter gage round/oval duct  and fittings may be 

furnished provided certified tests indicating that the rigidity and 
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performance is equivalent to SMACNA standard gage d ucts are 

submitted.  

a. Ducts: Manufacturer's published standard gage, G 90 coating, spiral 

lock seam construction with an intermediate standin g rib. 

b. Fittings: May be manufacturer's standard as show n in published 

catalogs, fabricated by spot welding and bonding wi th neoprene 

base cement or machine formed seam in lieu of conti nuous welded 

seams.  

4. Provide flat side reinforcement of oval ducts as  recommended by the 

manufacturer and SMACNA HVAC Duct Construction Stan dard S3.13. 

Because of high pressure loss, do not use internal tie-rod 

reinforcement unless approved by the Contracting Of ficer 

Representative.  

E. Casings and Plenums: Construct in accordance wit h SMACNA HVAC Duct 

Construction Standards Section 6, including curbs, access doors, pipe 

penetrations, eliminators and drain pans. Access do ors shall be hollow 

metal, insulated, with latches and door pulls, 500 mm (20 inches) wide 

by 1200 - 1350 mm (48 - 54 inches) high. Provide vi ew port in the doors 

where shown. Provide drain for outside air louver p lenum. Outside air 

plenum shall have exterior insulation. Drain piping  shall be routed to 

the nearest floor drain. 

F. Volume Dampers: Single blade or opposed blade, m ulti-louver type as 

detailed in SMACNA Standards. Refer to SMACNA Detai l Figure 2-12 for 

Single Blade and Figure 2.13 for Multi-blade Volume  Dampers.  

G. Duct Hangers and Supports: Refer to SMACNA Stand ards Section IV. Avoid 

use of trapeze hangers for round duct.  

2.3 DUCT ACCESS DOORS, PANELS AND SECTIONS  

A. Provide access doors, sized and located for main tenance work, upstream, 

in the following locations:  

1. Each duct mounted coil and humidifier.  

2. Each fire damper (for link service), smoke dampe r and automatic 

control damper. 

3. Each duct mounted smoke detector.  

B. Openings shall be as large as feasible in small ducts, 300 mm by 300 mm 

(12 inch by 12 inch) minimum where possible. Access  sections in 

insulated ducts shall be double-wall, insulated. Tr ansparent 

shatterproof covers are preferred for uninsulated d ucts.  

1. For rectangular ducts: Refer to SMACNA HVAC Duct  Construction 

Standards (Figure 2-12).  
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2. For round and flat oval duct: Refer to SMACNA HV AC duct Construction 

Standards (Figure 2-11).   

2.4 FLEXIBLE AIR DUCT  

A. General: Factory fabricated, complying with NFPA  90A for connectors not 

passing through floors of buildings. Flexible ducts  shall not penetrate 

any fire or smoke barrier which is required to have  a fire resistance 

rating of one hour or more. Flexible duct length sh all not exceed 1.5 m 

(5 feet). Provide insulated acoustical air duct con nectors in supply air 

duct systems and elsewhere as shown.  

B. Flexible ducts shall be listed by Underwriters L aboratories, Inc., 

complying with UL 181. Ducts larger than 200 mm (8 inches) in diameter 

shall be Class 1. Ducts 200 mm (8 inches) in diamet er and smaller may be 

Class 1 or Class 2.  

C. Insulated Flexible Air Duct: Factory made includ ing mineral fiber 

insulation with maximum C factor of 0.25 at 24 degr ees C (75 degrees F) 

mean temperature, encased with a low permeability m oisture barrier outer 

jacket, having a puncture resistance of not less th an 50 Beach Units. 

Acoustic insertion loss shall not be less than 3 dB  per 300 mm (foot) of 

straight duct, at 500 Hz, based on 150 mm (6 inch) duct, of 750 m/min 

(2500 fpm).  

D. Application Criteria:  

1. Temperature range: -18 to 93 degrees C (0 to 200  degrees F) internal.  

2. Maximum working velocity: 1200 m/min (4000 feet per minute).  

3. Minimum working pressure, inches of water gage: 2500 Pa (10 inches) 

positive, 500 Pa (2 inches) negative.  

E. Duct Clamps: 100 percent nylon strap, 80 kg (175  pounds) minimum loop 

tensile strength manufactured for this purpose or s tainless steel strap 

with cadmium plated worm gear tightening device. Ap ply clamps with 

sealant and as approved for UL 181, Class 1 install ation.  

2.5 FLEXIBLE DUCT CONNECTIONS  

 Where duct connections are made to fans, and heat pumps, install a 

non-combustible flexible connection of 822 g (29 ou nce) neoprene coated 

fiberglass fabric approximately 150 mm (6 inches) w ide. For connections 

exposed to sun and weather provide hypalon coating in lieu of neoprene. 

Burning characteristics shall conform to NFPA 90A. Securely fasten 

flexible connections to round ducts with stainless steel or zinc-coated 

iron draw bands with worm gear fastener. For rectan gular connections, 

crimp fabric to sheet metal and fasten sheet metal to ducts by screws 50 
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mm (2 inches) on center. Fabric shall not be stress ed other than by air 

pressure. Allow at least 25 mm (one inch) slack to insure that no 

vibration is transmitted.  

2.6 FIRESTOPPING MATERIAL 

 Refer to Section 07 84 00, FIRESTOPPING.  

2.7 INSTRUMENT TEST FITTINGS  

A. Manufactured type with a minimum 50 mm (two inch ) length for insulated 

duct, and a minimum 25 mm (one inch) length for duc t not insulated. Test 

hole shall have a flat gasket for rectangular ducts  and a concave gasket 

for round ducts at the base, and a screw cap to pre vent air leakage.  

B. Provide instrument test holes at each duct or ca sing mounted temperature 

sensor or transmitter, and at entering and leaving side of each heating 

coil, cooling coil, and heat recovery unit.  

  

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Comply with provisions of Section 23 05 11, COMM ON WORK RESULTS FOR 

HVAC, particularly regarding coordination with othe r trades and work in 

existing buildings.  

B. Fabricate and install ductwork and accessories i n accordance with 

referenced SMACNA Standards:  

1. Drawings show the general layout of ductwork and  accessories but do 

not show all required fittings and offsets that may  be necessary to 

connect ducts to equipment, boxes, diffusers, grill es, etc., and to 

coordinate with other trades. Fabricate ductwork ba sed on field 

measurements. Provide all necessary fittings and of fsets at no 

additional cost to the government. Coordinate with other trades for 

space available and relative location of HVAC equip ment and 

accessories on ceiling grid. Duct sizes on the draw ings are inside 

dimensions which shall be altered by Contractor to other dimensions 

with the same air handling characteristics where ne cessary to avoid 

interferences and clearance difficulties.  

2. Provide duct transitions, offsets and connection s to dampers, coils, 

and other equipment in accordance with SMACNA Stand ards, Section II. 

Provide streamliner, when an obstruction cannot be avoided and must 

be taken in by a duct. Repair galvanized areas with  galvanizing 

repair compound.  
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3. Provide bolted construction and tie-rod reinforc ement in accordance 

with SMACNA Standards.  

4. Construct casings, eliminators, and pipe penetra tions in accordance 

with SMACNA Standards, Chapter 6. Design casing acc ess doors to swing 

against air pressure so that pressure helps to main tain a tight seal.  

C. Install duct hangers and supports in accordance with SMACNA Standards, 

Chapter 4.  

D. Flexible duct installation: Refer to SMACNA Stan dards, Chapter 3. Ducts 

shall be continuous, single pieces not over 1.5 m ( 5 feet) long (NFPA 

90A), as straight and short as feasible, adequately  supported. 

Centerline radius of bends shall be not less than t wo duct diameters. 

Make connections with clamps as recommended by SMAC NA. Clamp per SMACNA 

with one clamp on the core duct and one on the insu lation jacket. 

Flexible ducts shall not penetrate floors, or any c hase or partition 

designated as a fire or smoke barrier, including co rridor partitions 

fire rated one hour or two hour. Support ducts SMAC NA Standards.  

E. Where diffusers, registers and grilles cannot be  installed to avoid 

seeing inside the duct, paint the inside of the duc t with flat black 

paint to reduce visibility.  

F. Protection and Cleaning: Adequately protect equi pment and materials 

against physical damage. Place equipment in first c lass operating 

condition, or return to source of supply for repair  or replacement, as 

determined by Contracting Officer Representative. P rotect equipment and 

ducts during construction against entry of foreign matter to the inside 

and clean both inside and outside before operation and painting. When 

new ducts are connected to existing ductwork, clean  both new and 

existing ductwork by mopping and vacuum cleaning in side and outside 

before operation.  

3.2 DUCT LEAKAGE TESTS AND REPAIR  

A. Ductwork leakage testing shall be performed by t he Testing and Balancing 

Contractor directly contracted by the General Contr actor and independent 

of the Sheet Metal Contractor. 

B. Ductwork leakage testing shall be performed for the entire air 

distribution system (including all supply, return, exhaust and relief 

ductwork), section by section, including fans, coil s and filter 

sections. Based upon satisfactory initial duct leak age test results, the 

scope of the testing may be reduced by the Contract ing Officer 

Representative on ductwork constructed to the 500 P a (2" WG) duct 

pressure classification.  In no case shall the leak age testing of 
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ductwork constructed above the 500 Pa (2" WG) duct pressure 

classification or ductwork located in shafts or oth er inaccessible areas 

be eliminated.  

C. Test procedure, apparatus and report shall confo rm to SMACNA Leakage 

Test manual. The maximum leakage rate allowed is 4 percent of the design 

air flow rate. 

D. All ductwork shall be leak tested first before e nclosed in a shaft or 

covered in other inaccessible areas. 

E. All tests shall be performed in the presence of the Contracting Officer 

Representative and the Test and Balance agency. The  Test and Balance 

agency shall measure and record duct leakage and re port to the 

Contracting Officer Representative and identify lea kage source with 

excessive leakage. 

F. If any portion of the duct system tested fails t o meet the permissible 

leakage level, the Contractor shall rectify sealing  of ductwork to bring 

it into compliance and shall retest it until accept able leakage is 

demonstrated to the Contracting Officer Representat ive. 

G. All tests and necessary repairs shall be complet ed prior to insulation 

or concealment of ductwork. 

H. Make sure all openings used for testing flow and  temperatures by TAB 

Contractor are sealed properly. 

3.3 TESTING, ADJUSTING AND BALANCING (TAB) 

 Refer to Section 23 05 93, TESTING, ADJUSTING, and  BALANCING FOR HVAC. 

3.4 OPERATING AND PERFORMANCE TESTS 

 Refer to Section 23 05 11, COMMON WORK RESULTS FOR  HVAC. 

 

- - - E N D - - - 
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SECTION 23 34 00 
HVAC FANS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Fans for heating, ventilating and air conditioni ng. 

B. Product Definitions: AMCA Publication 99, Standa rd l-66. 

1.2 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, A ND SAMPLES. 

C. Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

D. Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR  HVAC. 

E. Section 23 05 41, NOISE AND VIBRATION CONTROL FO R HVAC PIPING AND 

EQUIPMENT. 

F. Section 23 05 93, TESTING, ADJUSTING, AND BALANC ING FOR HVAC. 

G. Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS. 

1.3 QUALITY ASSURANCE  

A. Refer to paragraph, QUALITY ASSURANCE, in Sectio n 23 05 11, COMMON WORK 

RESULTS FOR HVAC. 

B. Fans and power ventilators shall be listed in th e current edition of 

AMCA 26l, and shall bear the AMCA performance seal.  

C. Operating Limits for Centrifugal Fans: AMCA 99 ( Class I, II, and III).  

D. Fans and power ventilators shall comply with the  following standards: 

l. Testing and Rating: AMCA 2l0. 

2. Sound Rating: AMCA 300. 

E. Vibration Tolerance for Fans and Power Ventilato rs: Section 23 05 41, 

NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQU IPMENT. 

F. Performance Criteria: 

l. The fan schedule shall show the design air volum e and static 

pressure.  Select the fan motor HP by increasing th e fan BHP by 10 

percent to account for the drive losses and field c onditions.   

2. Select the fan operating point as follows: 

a.  Forward Curve and Axial Flow Fans:  Right hand side  of peak 

pressure point 

b.  Air Foil, Backward Inclined, or Tubular: At or near  the peak 

static efficiency 
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G. Safety Criteria: Provide manufacturer's standard  screen on fan inlet 

and discharge where exposed to operating and mainte nance personnel. 

H. Corrosion Protection: 

1. Except for fans in fume hood exhaust service, al l steel shall be 

mill-galvanized, or phosphatized and coated with mi nimum two coats, 

corrosion resistant enamel paint. Manufacturers pai nt and paint 

system shall meet the minimum specifications of: AS TM D1735 water 

fog; ASTM B117 salt spray; ASTM D3359 adhesion; and  ASTM G152 and 

G153 for carbon arc light apparatus for exposure of  non-metallic 

material.  

2. Fans for general purpose fume hoods, or chemical  hoods, and 

radioisotope hoods shall be constructed of material s compatible with 

the chemicals being transported in the air through the fan.  

I. Spark resistant construction: If flammable gas, vapor or combustible 

dust is present in concentrations above 20% of the Lower Explosive 

Limit (LEL), the fan construction shall be as recom mended by AMCA's 

Classification for Spark Resistant Construction.  D rive set shall be 

comprised of non-static belts for use in an explosi ve. 

1.4 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, and SAMPLES. 

B. Manufacturers Literature and Data: 

l. Fan sections, motors and drives. 

2. Centrifugal fans, motors, drives, accessories an d coatings. 

a. In-line centrifugal cabinet fans. 

C. Certified Sound power levels for each fan. 

D. Motor ratings types, electrical characteristics and accessories. 

E. Belt guards. 

F. Maintenance and Operating manuals in accordance with Section 01 00 00, 

GENERAL REQUIREMENTS. 

G. Certified fan performance curves for each fan sh owing cubic feet per 

minute (CFM) versus static pressure, efficiency, an d horsepower for 

design point of operation.  
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1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. Air Movement and Control Association Internation al, Inc. (AMCA): 

99-86...................Standards Handbook 

2l0-06..................Laboratory Methods of Testi ng Fans for 

Aerodynamic Performance Rating 

26l-09..................Directory of Products Licen sed to bear the AMCA 

Certified Ratings Seal - Published Annually  

300-08..................Reverberant Room Method for  Sound Testing of 

Fans 

C. American Society for Testing and Materials (ASTM ): 

B117-07a................Standard Practice for Opera ting Salt Spray 

(Fog) Apparatus 

D1735-08................Standard Practice for Testi ng Water Resistance 

of Coatings Using Water Fog Apparatus 

D3359-08................Standard Test Methods for M easuring Adhesion by 

Tape Test 

G152-06.................Standard Practice for Opera ting Open Flame 

Carbon Arc Light Apparatus for Exposure of Non-

Metallic Materials 

G153-04.................Standard Practice for Opera ting Enclosed Carbon 

Arc Light Apparatus for Exposure of Non-

Metallic Materials 

D. Underwriters Laboratories, Inc. (UL): 

181-2005................Factory Made Air Ducts and Air Connectors 

1.6 EXTRA MATERIALS 

A. Provide one additional set of belts for all belt -driven fans. 

 

PART 2 - PRODUCTS 

2.1 CENTRIFUGAL CABINET FAN 

A. Standards and Performance Criteria: Refer to Par agraph, QUALITY 

ASSURANCE. 
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B. Steel housing, baked enamel finish, direct conne cted fan assembly, 

attached grille. Provide gravity back draft assembl y, aluminum wall cap 

and bird or insect screen.   

C. Acoustical Lining: 12.5 mm (1/2 inch) thick mine ral fiber, dark finish. 

Comply with UL 181 for erosion.  

D. Motor: Shaded pole or permanent split capacitor,  sleeve bearings, 

supported by steel brackets in combination with rub ber isolators.  

E. Control: Provide solid state speed control (loca ted at unit) for final 

air balancing. 

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install fan, motor and drive in accordance with manufacturer's 

instructions. 

B. Align fan and motor sheaves to allow belts to ru n true and straight. 

C. Bolt equipment to curbs with galvanized lag bolt s. 

D. Install vibration control devices as shown on dr awings and specified in 

Section 23 05 41, NOISE AND VIBRATION CONTROL FOR H VAC PIPING AND 

EQUIPMENT. 

3.2 PRE-OPERATION MAINTENANCE  

A. Lubricate bearings, pulleys, belts and other mov ing parts with 

manufacturer recommended lubricants. 

B. Rotate impeller by hand and check for shifting d uring shipment and 

check all bolts, collars, and other parts for tight ness. 

C. Clean fan interiors to remove foreign material a nd construction dirt 

and dust. 

3.3 START-UP AND INSTRUCTIONS 

A. Verify operation of motor, drive system and fan wheel according to the 

drawings and specifications. 

B. Check vibration and correct as necessary for air  balance work. 

C. After air balancing is complete and permanent sh eaves are in place 

perform necessary field mechanical balancing to mee t vibration 

tolerance in Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC 

PIPING AND EQUIPMENT. 

 

- - - E N D - - - 
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SECTION 23 37 00 
AIR OUTLETS AND INLETS 

1.1 DESCRIPTION  

A. Air Outlets and Inlets: Diffusers, Registers, an d Grilles. 

1.2 RELATED WORK  

A. Outdoor and Exhaust Louvers: Section 08 90 00, L OUVERS AND VENTS.  

B. General Mechanical Requirements: Section 23 05 1 1, COMMON WORK RESULTS 

FOR HVAC.  

C. Noise Level Requirements: Section 23 05 41, NOIS E AND VIBRATION CONTROL 

FOR HVAC PIPING AND EQUIPMENT.  

D. Testing and Balancing of Air Flows: Section 23 0 5 93, TESTING, 

ADJUSTING, AND BALANCING FOR HVAC. 

1.3 QUALITY ASSURANCE  

A. Refer to article, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC.  

B. Fire Safety Code: Comply with NFPA 90A.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, and SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Diffusers, registers, grilles and accessories.  

C. Coordination Drawings: Refer to article, SUBMITT ALS, in Section 23 05 

11, COMMON WORK RESULTS FOR HVAC.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Air Diffusion Council Test Code:  

1062 GRD-84.............Certification, Rating, and Test Manual 4 th  

Edition  

C. American Society of Civil Engineers (ASCE): 

ASCE7-05................Minimum Design Loads for Bu ildings and Other 

Structures  

D. American Society for Testing and Materials (ASTM ):  
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A167-99 (2004)..........Standard Specification for Stainless and 

Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet and Strip  

B209-07.................Standard Specification for Aluminum and 

Aluminum-Alloy Sheet and Plate 

E. National Fire Protection Association (NFPA):  

90A-09..................Standard for the Installati on of Air 

Conditioning and Ventilating Systems  

F. Underwriters Laboratories, Inc. (UL):  

181-08..................UL Standard for Safety Fact ory-Made Air Ducts 

and Connectors 

PART 2 - PRODUCTS  

2.1 AIR OUTLETS AND INLETS  

A. Materials:  

1. Steel or aluminum. Provide manufacturer's standa rd gasket.   

2. Exposed Fastenings: The same material as the res pective inlet or 

outlet. Fasteners for aluminum may be stainless ste el.  

3. Contractor shall review all ceiling drawings and  details and provide 

all ceiling mounted devices with appropriate dimens ions and trim for 

the specific locations. 

B. Performance Test Data: In accordance with Air Di ffusion Council Code 

1062GRD. Refer to Section 23 05 41, NOISE AND VIBRA TION CONTROL FOR 

HVAC PIPING AND EQUIPMENT for NC criteria.  

C. Air Supply Outlets:  

1. Ceiling Diffusers: Suitable for surface mounting , exposed T-bar or 

special tile ceilings, off-white finish, square or round neck 

connection as shown on the drawings. Provide plaste r frame for units 

in plaster ceilings.  

a. Square, louver, fully adjustable pattern: Round neck, surface 

mounting unless shown otherwise on the drawings. Pr ovide 

equalizing or control grid and volume control dampe r.  

b. Louver face type: Square or rectangular, removab le core for 1, 2, 

3, or 4 way directional pattern. Provide equalizing  or control 

grid and opposed blade damper.  

c. Perforated face type: Manual adjustment for one- , two-, three-, 

or four-way horizontal air distribution pattern wit hout change of 
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air volume or pressure. Provide equalizing or contr ol grid and 

opposed blade over overlapping blade damper. Perfor ated face 

diffusers for VAV systems shall have the pattern co ntroller on 

the inner face, rather than in the neck and designe d to discharge 

air horizontally at the ceiling maintaining a Coand a effect.  

2. Supply Registers: Double deflection type with ho rizontal face bars 

and opposed blade damper with removable key operato r.  

a. Margin: Flat, 30 mm (1-1/4 inches) wide.  

b. Bar spacing: 20 mm (3/4 inch) maximum.  

c. Finish: Off white baked enamel for ceiling mount ed units. Wall 

units shall have a prime coat for field painting, o r shall be 

extruded with manufacturer's standard finish.  

3. Supply Grilles: Same as registers but without th e opposed blade 

damper. 

D. Return and Exhaust Registers and Grilles: Provid e opposed blade damper 

without removable key operator for registers.  

1. Finish: Off-white baked enamel for ceiling mount ed units. Wall units 

shall have a prime coat for field painting, or shal l be extruded 

aluminum with manufacturer's standard aluminum fini sh.  

2. Standard Type: Fixed horizontal face bars set at  30 to 45 degrees, 

approximately 30 mm (1-1/4 inch) margin.  

3. Perforated Face Type: To match supply units.  

4. Grid Core Type: 13 mm by 13 mm (1/2 inch by 1/2 inch) core with 30 

mm (1-1/4 inch) margin. 

5. Linear Type: To match supply units.  

6. Door Grilles: Are furnished with the doors.  

7. Egg Crate Grilles: Aluminum or Painted Steel 1/2  by 1/2 by 1/2 inch 

grid providing 90% free area. 

a. Heavy extruded aluminum frame shall have counter sunk screw 

mounting.  Unless otherwise indicated, register bla des and frame 

shall have factory applied white finish.  

b. Grille shall be suitable for duct or surface mou nting as 

indicated on drawings.  All necessary appurtenances  shall be 

provided to allow for mounting.  
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23 37 00 - 4 

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Comply with provisions of Section 23 05 11, COMM ON WORK RESULTS FOR 

HVAC, particularly regarding coordination with othe r trades and work in 

existing buildings.  

B. Protection and Cleaning: Protect equipment and m aterials against 

physical damage. Place equipment in first class ope rating condition, or 

return to source of supply for repair or replacemen t, as determined by 

Contracting Officer Representative. Protect equipme nt during 

construction against entry of foreign matter to the  inside and clean 

both inside and outside before operation and painti ng.  

3.2 TESTING, ADJUSTING AND BALANCING (TAB) 

Refer to Section 23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC. 

3.3 OPERATING AND PERFORMANCE TESTS 

Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

  

- - - E N D - - - 



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 

VA master 04-11  
 

DECENTRALIZED UNITARY HVAC EQUIPMENT 
238100-1 

SECTION 23 81 00 
DECENTRALIZED UNITARY HVAC EQUIPMENT 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. This section specifies variable refrigerant flow  (VRF) split systems. 

B. Definitions:  

1. Energy Efficiency Ratio (EER): The ratio of net cooling capacity is 

Btu/h to total rate of electricity input in watts u nder designated 

operating conditions (Btu hour/Watt). 

2. Seasonal Energy Efficiency Ratio (EER): The rati o of the total 

cooling output of an air conditioner during its nor mal annual usage 

period for cooling in Btu/h divided by total electr ic energy input 

in watts during the same period (Btu hour/Watt). 

3. Unitary: A Unitary Air Conditioner consists of o ne or more factory-

made assemblies which normally include an evaporato r or cooling 

coil, a compressor and condenser combination, and m ay include a 

heating function as well.  

4. Where such equipment is provided in more than on e assembly the 

separated assemblies are to be designed to be used together and the 

requirements of rating are based upon use of matche d assemblies. 

1.2 RELATED WORK  

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more th an one section of 

Division 23.  

B. Section 23 05 41, NOISE and VIBRATION CONTROL FO R HVAC PIPING and 

EQUIPMENT: Requirements for different types of vibr ation isolators and 

noise ratings in the occupied areas.  

C. Section 23 07 11, HVAC INSULATION: Requirements for piping insulation.  

D. Section 23 23 00, REFRIGERANT PIPING: Requiremen ts for refrigerant 

pipes and fittings.  

E. Section 23 82 00, CONVECTION HEATING and COOLING  UNITS: Requirements 

for other similar units.  

F. Section 23 08 00 – COMMISSIONING OF HVAC SYSTEMS : Requirements for 

commissioning, systems readiness checklists, and tr aining. 
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G. Section 23 05 93, TESTING, ADJUSTING, and BALANC ING FOR HVAC: 

Requirements for testing and adjusting air balance.   

1.3 QUALITY ASSURANCE  

A. Refer to specification Section 23 05 11, COMMON WORK RESULTS FOR HVAC.   

B. Safety Standards: ASHRAE Standard 15, Safety Cod e for Mechanical 

Refrigeration. 

1.4 SUBMITTALS  

A. Submit in accordance with specification Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, and SAMPLES  

B. Manufacturer’s literature and data:  

1. Sufficient information, including capacities, pr essure drops and 

piping connections clearly presented, shall be incl uded to determine 

compliance with drawings and specifications for uni ts noted below:  

a. VRF equipment and controllers  

2. Unit Dimensions required clearances, operating w eights accessories 

and start-up instructions. 

3. Electrical requirements, wiring diagrams, interl ocking and control 

wiring showing factory installed and portions to be  field installed. 

C. Certification: Submit proof of specified ARI Cer tification.  

D. Performance Rating:  Submit catalog selection da ta showing equipment 

ratings and compliance with required sensible-to-he at-ratio, energy 

efficiency ratio (EER), and coefficient of performa nce (COP).  

E. Operating and Maintenance Manual: Submit three c opies of Operating and 

Maintenance manual to Contracting Officer Represent ative three weeks 

prior to final inspection.  

F. Completed System Readiness Checklists provided b y the Commissioning 

Agent and completed by the contractor, signed by a qualified technician 

and dated on the date of completion, in accordance with the 

requirements of Section 23 08 00 COMMISSIONING OF H VAC SYSTEMS. 

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Federal Specifications (Fed. Spec.):  

A-A-50502-90............ Air conditioner (Unitary H eat Pump) Air to Air 

(3000-300,000 Btu) 
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C. Military Specifications (Mil. Specs.):  

MIL-PRF-26915D-06.......Primer Coating, for Steel S urfaces 

D. Air-Conditioning, Heating, and Refrigeration Ins titute (AHRI):  

210/240-08..............Performance Rating of Unita ry Air-Conditioning 

and Air-Source Heat Pump Equipment  

270-08..................Sound Rating of Outdoor Uni tary Equipment 

310/380-04..............Standard for Packaged Termi nal Air-Conditioners 

and Heat Pumps (CSA-C744-04) 

340/360-07..............Performance Rating of Comme rcial and Industrial 

Unitary Air-Conditioning and Heat Pump 

Equipment  

520-04..................Performance Rating of Posit ive Displacement 

Condensing Units  

E. Air Movement and Control Association (AMCA):  

210-07..................Laboratory Methods of Testi ng Fans for 

Aerodynamic Performance Rating (ANSI) 

410-96..................Recommended Safety Practice s for Users and 

Installers of Industrial and Commercial Fans 

F. American National Standards Institute (ANSI):  

S12.51-02(R2007)........Acoustics - Determination o f Sound Power Levels 

of Noise Sources Using Sound Pressure - 

Precision Method for Reverberation Rooms (same 

as ISO 3741:1999) 

G. American Society of Heating, Refrigerating, and Air-Conditioning 

Engineers (ASHRAE): 

2008 Handbook...........HVAC Systems and Equipment 

15-10...................Safety Standard for Refrige ration Systems 

(ANSI) 

H. American Society of Testing and Materials (ASTM) : 

B117-09.................Standard Practice for Opera ting Salt Spray 

(Fog) Apparatus 

I. American Society of Civil Engineers (ASCE) 

ASCE 7-10...............Minimum Design Loads for Bu ildings and Other 

Structures 

J. National Electrical Manufacturer's Association ( NEMA):  

MG 1-09 (R2010).........Motors and Generators (ANSI ) 
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ICS 1-00 (R2005, R2008).Industrial Controls and Sys tems: General 

Requirements 

K. National Fire Protection Association (NFPA) Publ ications: 

90A-09..................Standard for the Installati on of Air-

Conditioning and Ventilating Systems   

PART 2 - PRODUCTS  

2.1 SPLIT-SYSTEM AIR CONDITIONERS 

A. Description: Factory assembled and tested, ceili ng mounted unit, with 

an air-cooled remote condensing unit, and field-ins talled refrigeration 

piping. Unit shall be capable to provide simultaneo us cooling and 

heating.  The indoor and outdoor units are interloc ked. 

B. Concealed Evaporator Components: 

1. Chassis: Galvanized steel with flanged edges, re movable panels for 

servicing, and insulation on back of panel. 

2. Insulation: Factory-applied duct liner. 

3. Drain Pans: Galvanized steel, with connection fo r drain; insulated 

and complying with ASHRAE 62.1-2007. 

4. Airstream Surfaces: Surfaces in contact with the  airstream shall 

comply with requirements in ASHRAE 62.1-2007. 

5. Refrigerant Coil: Copper tube, with mechanically  bonded aluminum 

fins, complying with AHRI 210/240, and with thermal -expansion valve. 

6. Fan: Forward-curved, double-width wheel of galva nized steel; 

directly connected to motor.   

7. Fan Motors: Comply with requirements in Section 23 05 12, GENERAL 

MOTOR REQUIREMENTS FOR HVAC EQUIPMENT for multi-tap ped, multi-speed 

motors with internal thermal protection and permane nt lubrication.   

8. Disposable Filters:  25 mm (1 inch) thick, in fi berboard frames with 

MERV rating of 7 or higher according to ASHRAE 52.2 . 

9. Wiring Terminations:  Connect motor to chassis w iring with plug 

connection. 

C. Air-Cooled, Compressor-Condenser Components: 

1. Casing:  Steel, finished with baked enamel in co lor selected by 

Architect, with removable panels for access to cont rols, weep holes 

for water drainage, and mounting holes in base.  Se rvice valves, 

fittings, and gage ports shall be brass and located  outside of the 

casing. 
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2. Compressor:  Inverter-driven.  Compressor motor shall have thermal- 

and current-sensitive overload devices, start capac itor, relay, and 

contactor. 

3. Compressor motor with manual-reset, high-pressur e switch and 

automatic-reset, low-pressure switch. 

4. Refrigerant: R-410A. 

5. Refrigerant Coil:  Copper tube, with mechanicall y bonded aluminum 

fins, complying with AHRI 210/240, and with liquid subcooler. 

6. Fan:  Aluminum, propeller type, directly connect ed to motor. 

7. Motor:  Permanently lubricated, with integral th ermal-overload 

protection. 

8. Low Ambient Kit:  Permit operation down to minus  18 deg C (0 deg F). 

9. Mounting Base:  Polyethylene. 

10. Minimum Energy Efficiency:  Comply with ASHRAE/ IESNA 90.1-2004, 

"Energy Standard for Buildings except Low-Rise Resi dential 

Buildings." 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install units level and plumb maintaining manufa cturer’s recommended 

clearances and tolerances. 

B. Install ground-mounting, compressor-condenser co mponents on 100 mm    

(4-inch) thick, reinforced concrete base; 100 mm (4  inches) larger on 

each side than unit.  Concrete, reinforcement, and formwork are 

specified in Section 03 30 00, CAST-IN-PLACE CONCRE TE. Coordinate 

anchor installation with concrete base. 

C. Install compressor-condenser components on restr ained, spring isolators 

with a minimum static deflection of 25 mm (1 inch) unless otherwise 

indicated.  Refer to Section 23 05 41, NOISE and VI BRATION CONTROL FOR 

HVAC PIPING and EQUIPMENT. 

D. Install and connect precharged refrigerant tubin g to component's quick-

connect fittings.  Install tubing to allow access t o unit. 

E. Install wall sleeves in finished wall assembly a nd weatherproof.  

Install and anchor wall sleeves to withstand, witho ut damage seismic 

forces as required by code. 

3.2 CONNECTIONS 

A. Verify condensate drainage requirements. 
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B. Install condensate drain, minimum connection siz e, with trap and direct  

connection to condensate piping system. 

C. Install piping adjacent to units to allow servic e and maintenance. 

D. Connect supply ducts to units with flexible duct  connectors specified 

in Section 23 31 00, HVAC DUCTS and CASINGS. 

E. Ground equipment and install power wiring, switc hes, and controls for 

self contained and split systems. 

F. Connect refrigerant piping to coils with shutoff  valves on the suction 

and liquid lines at the coil and a union or flange at each connection 

at the coil and condenser. 

G. Connect piping with shutoff duty valves on the s upply and return side 

of the coil and unions at all connections and with a throttling valve 

on the return piping near the coil. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test r eports. 

B. Tests and Inspections: After installing units an d after electrical 

circuitry has been energized, test units for compli ance with 

requirements. Inspect for and remove shipping bolts , blocks, and tie-

down straps. After electrical circuitry has been en ergized, start units 

to confirm proper motor rotation and unit operation .  Test and adjust 

controls and safeties.  Replace damaged and malfunc tioning controls and 

equipment. Remove and replace malfunctioning units and retest as 

specified above. 

3.4 INSTRUCTIONS 

 Provide services of manufacturer’s technical repre sentative for four 

hours to instruct VA personnel in operation and mai ntenance of units. 

3.5 STARTUP AND TESTING  

 The Commissioning Agent will observe startup and c ontractor testing of 

selected equipment. Coordinate the startup and cont ractor testing 

schedules with the Contracting Officer Representati ve and Commissioning 

Agent. Provide a minimum of 7 days prior notice. 

3.6 COMMISSIONING  

A. Provide commissioning documentation in accordanc e with the requirements 

of Section 23 08 00 – COMMISSIONING OF HVAC SYSTEMS  for all inspection, 

start up, and contractor testing required above and  required by the 

System Readiness Checklist provided by the Commissi oning Agent. 
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B. Components provided under this section of the sp ecification will be 

tested as part of a larger system. Refer to Section  23 08 00 – 

COMMISSIONING OF HVAC SYSTEMS and related sections for contractor 

responsibilities for system commissioning. 

3.7 DEMONSTRATION AND TRAINING  

A. Provide services of manufacturer’s technical rep resentative for four 

hours to instruct VA personnel in operation and mai ntenance of units. 

B. Submit training plans and instructor qualificati ons in accordance with 

the requirements of Section 23 08 00 – COMMISSIONIN G OF HVAC SYSTEMS. 

 

---END--- 
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CONVECTION HEATING AND COOLING UNITS 
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SECTION 23 82 00 
CONVECTION HEATING AND COOLING UNITS 

PART 1 - GENERAL  

1.1 DESCRIPTION  

 Radiant ceiling panels  

1.2 RELATED WORK 

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more th an one section of 

Division 23. 

B. Section 23 05 41, NOISE and VIBRATION CONTROL FO R HVAC PIPING and 

EQUIPMENT: Noise requirements. 

C. Section 23 21 13, HYDRONIC PIPING: Heating hot w ater and chilled water 

piping. 

D. Section 23 31 00, HVAC DUCTS and CASINGS: Ducts and flexible 

connectors. 

E. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Valve 

operators. 

F. Section 23 05 93, TESTING, ADJUSTING, and BALANC ING FOR HVAC: Flow 

rates adjusting and balancing. 

G. Section 23 08 00 – COMMISSIONING OF HVAC SYSTEMS : Requirements for 

commissioning, systems readiness checklists, and tr aining. 

H. Section 01 09 00 – GENERAL COMMISSIONING REQUIRE MENTS    

1.3 QUALITY ASSURANCE  

 Refer to Paragraph, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, and SAMPLES. 

B. Manufacturer's Literature and Data:  

1. Radiant ceiling panels.  

C. Certificates:  

1. Compliance with paragraph, QUALITY ASSURANCE.  

2. Compliance with specified standards.  

D. Operation and Maintenance Manuals: Submit in acc ordance with paragraph, 

INSTRUCTIONS, in Section 01 00 00, GENERAL REQUIREM ENTS. 
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E. Completed System Readiness Checklists provided b y the Commissioning 

Agent and completed by the contractor, signed by a qualified technician 

and dated on the date of completion, in accordance with the 

requirements of Section 23 08 00 COMMISSIONING OF H VAC SYSTEMS. 

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.   

B. American National Standards Institute / Air Cond itioning, Heating and 

Refrigeration Institute (ANSI/AHRI):  

440-08..................Performance Rating of Room Fan Coils  

National Fire Protection Association (NFPA): 

90A-09..................Standard for the Installati on of Air 

Conditioning and Ventilating Systems 

70-11...................National Electrical Code  

C. Underwriters Laboratories, Inc. (UL):  

181-08..................Standard for Factory-Made A ir Ducts and Air 

Connectors  

1995-05.................Heating and Cooling Equipme nt  

1.6 GUARANTY  

 In accordance with FAR clause 52.246-21.  

PART 2 - PRODUCTS  

2.1 RADIANT CEILING PANELS: 

A. Hydronic Radiant Panels: Lay-in type, 1.00 mm (0 .040) inch aluminum 

faceplate with 13 mm (l/2-inch) I.D copper serpenti ne water coil 

mechanically bonded to faceplate, finished with two  coats baked white 

polyester finish with a light reflection value of 7 0 to 80 percent. 

Panels shall weigh no more than 0.68 kg (l.5 pounds ) per square foot 

when filled with water. Provide  75 mm (3-inch) un- faced fiberglass 

blanket insulation pre-cut for installation above p anels.  Panels shall 

be 600 mm x 1200 mm (2’ x 4’  arranged as shown on the drawings. 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Work shall be installed as shown and according t o the manufacturer’s 

diagrams and recommendations. 
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B. Handle and install units in accordance with manu facturer's written 

instructions.  

C. Support units rigidly so they remain stationary at all times. 

Cross-bracing or other means of stiffening shall be  provided as 

necessary. Method of support shall be such that dis tortion and 

malfunction of units cannot occur. 

D. Install fiberglass blanket insulation with a min imum R value of 8 above 

hydronic radiant panels. 

3.2 OPERATIONAL TEST  

 Refer to Section 23 05 11, COMMON WORK RESULTS FOR  HVAC. 

3.3 STARTUP AND TESTING  

A. The Commissioning Agent will observe startup and  contractor testing of 

selected equipment. Coordinate the startup and cont ractor testing 

schedules with the Contracting Officer Representati ve and Commissioning 

Agent. Provide a minimum of 7 days prior notice. 

3.4 COMMISSIONING  

A. Provide commissioning documentation in accordanc e with the requirements 

of Section 23 08 00 – COMMISSIONING OF HVAC SYSTEMS  for all inspection, 

start up, and contractor testing required above and  required by the 

System Readiness Checklist provided by the Commissi oning Agent. 

B. Components provided under this section of the sp ecification will be 

tested as part of a larger system. Refer to Section  23 08 00 – 

COMMISSIONING OF HVAC SYSTEMS and related sections for contractor 

responsibilities for system commissioning. 

3.5 DEMONSTRATION AND TRAINING  

A. Provide services of manufacturer’s technical rep resentative for four 

hours to instruct VA personnel in operation and mai ntenance of units. 

B. Submit training plans and instructor qualificati ons in accordance with 

the requirements of Section 23 08 00 – COMMISSIONIN G OF HVAC SYSTEMS. 

 

- - - E N D - - - 
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SECTION 26 01 00 

BASIC ELECTRICAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A.  Drawings and general provisions of Contract, includ ing General and 

Supplementary Conditions and Division 1 Specificati on Sections, apply 

to this and the other sections of Division 26. 

B.  This section is a Division 26 Common Work Results f or Electrical 

section, and is a part of each Division 26 Section.  

C.  Requirements of the following Division 26 Sections apply to this 

section: 

1.  Common Work Results for Electrical. 

1.2 SUMMARY 

A.This Section includes general administrative and procedural requirements 

for electrical installations.  The following admini strative and 

procedural requirements are included in this Sectio n to expand the 

requirements specified in Division 1 - reference in dividual sections 

for further expansion of these requirements: 

1.  Pre-Construction Meeting. 

2.  Abbreviations and Definitions. 

3.  Permits, Codes, and Inspections. 

4.  Utilities. 

5.  Visiting Premises. 

6.  Submittals. 

7.  Project Drawings and Specifications. 

8.  Cooperation and Coordination with Other Trades.  

9.  Space Priority. 

10. Product Listing. 

11. Nameplate Data. 

12. ReCORd Documents. 

13. Maintenance Manuals. 

14. Warranty. 

15. Performance of Equipment. 

16. Delivery, Storage and Handling. 

17. Sequence of Work. 

18. Rough-ins. 

19. Electrical Installations. 
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20. Cutting and Patching. 

21. Cleaning. 

22. Testing. 

23. Instructions to the Owner. 

1.3 ABBREVIATIONS AND DEFINITIONS 

A. General:  Utilize the following abbreviations an d definitions for 

discernment within the Drawings and Specifications.  

 

1.  Abbreviations: 

ANSI American National Standards Institute. 

ASA American Standards Association. 

ASTM American Society of Testing Materials. 

CBM Certified Ballast Manufacturers. 

E.C. Electrical Contractor. 

EIA Electronic Industries Association. 

ETL Electrical Testing Laboratories, Inc. 

G.C. General Contractor. 

HVAC Heating, Ventilating, Air Conditioning Contrac tor. 

ICEA International Cable Engineers Association. 

IEEE Institute of Electrical and Electronics Engine ers. 

IES Illuminating Engineering Society. 

NEC National Electrical Code. 

NEMA National Electrical Manufacturers Association.  

NFPA National Fire Protection Association. 

O.E.M. Original Equipment Manufacturer. 

OSHA Occupational Safety and Health Admin. 

P.C. Plumbing Contractor. 

UL Underwriter’s Laboratories, Inc. 

1.4 DEFINITIONS 

A. PROVIDE means to furnish, place, erect, connect,  test and turn over 

to Owner, complete and ready for the regular operat ion, the 

particular work referred to. 

B.  INSTALL means to join, unite, fasten, link, attach,  set up or 

otherwise connect together before testing and turni ng over to 

Owner, complete and ready for regular operation, th e particular 

work referred to. 

C.  FURNISH means to supply all materials, labor, equip ment, testing 
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apparatus, controls, tests, accessories and all oth er items 

customarily required for the proper and complete ap plication for the 

particular work referred to. 

D.  WIRING means the inclusion of all raceways, fitting s, conductors, 

connectors, tape, junction and outlet boxes, connec tions, splices, 

and all other items necessary and/or required in co nnection with 

such work. 

E.  CONDUIT means the inclusion of all fittings, hanger s, supports, 

sleeves, etc. 

F.  AS DIRECTED means as directed by the CONTRACTING OF FICER 

REPRESENTATIVE or their representative. 

G.  CONCEALED means embedded in masonry or other constr uction, installed 

behind wall furring or within double partitions or installed within 

hung ceilings. 

H.  ACCEPTED means as accepted by the CONTRACTING OFFIC ER REPRESENTATIVE 

or their representative. 

I.  APPROVED means as approved by the CONTRACTING OFFIC ER REPRESENTATIVE 

or their representative. 

J.  EQUAL means equivalent as approved by the CONTRACTI NG OFFICER 

REPRESENTATIVE or their representative. 

K.  CONTRACTOR as stated herein shall mean Electrical C ontractor. 

1.5 PERMITS, CODES, AND INSPECTIONS 

A.  General:  Contractor shall obtain and pay for all p ermits and 

inspections required by laws, ordinances, rules, an d regulations 

having jurisdiction for work included under this Co ntract, and 

shall submit approval certificates to the CONTRACTI NG OFFICER 

REPRESENTATIVE. 

B.  Codes:  The electrical installation shall comply fu lly with all 

local, county, and state laws, ordinances and regul ations applicable 

to electrical installations. 

C.  The Electrical installation shall be in compliance with the 

requirements of the latest revisions of: 

 

1.  Occupational Safety and Health Act (OSHA). 

2.  Institution of Electrical and Electronic Engine ers (IEEE). 

3.  National Electric Code (NEC). 

4.  National Electrical Safety Code (NESC). 
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5.  National Board of Fire Underwriter's (NBFU). 

6.  Authority having Jurisdiction. 

7.  Underwriter's Laboratories, Inc. (UL). 

8.  National Electrical Manufacturer's Association (NEMA). 

9.  National Electrical Contractors Association (NE CA). 

10. National Safety Code. 

11. Legislative Act 235 (1965) - Handicapped. 

12. Legislative Act 287 (1974) - Excavation. 

13. International Building Code (IBC) 2009. 

14. Americans with Disabilities Act (ADA). 

15. All local codes and ordinances in effect and ha ving 

jurisdiction. 

16. All requirements of electric, telephone, and CA TV utility 

companies. 

17. All approved published instructions set forth b y equipment 

manufacturers. 

D.  Submit certificates issued by approved authorized a gencies to 

indicate conformance of all work with the above req uirements, as well 

as any additional certificates as may be required f or the performance 

of this contract work. 

E.  Should any change in Drawings or Specifications be required to comply 

with governmental regulations, the Contractor shall  notify 

CONTRACTING OFFICER REPRESENTATIVE prior to executi on of the work.  

The work shall be carried out according to the requ irements of such 

code in accordance with the instruction of the CONT RACTING OFFICER 

REPRESENTATIVE and at no additional cost to the Own er. 

1.6 VISITING PREMISES 

A. General:  The Bidder shall visit the project sit e before submitting 

their bid, in order to familiarize themselves with existing 

conditions that may affect their work.  It is the C ontractor's 

responsibility to analyze existing conditions.  Suf ficient 

allowances shall be provided in the Contractor's bi d to cover work, 

due to existing conditions, that will be required t o complete this 

contract work. 

B.  By submission of a bid, the Contractor is attesting  that responsible 

personnel did in fact visit the site during the bid ding period and 

verified all existing pertinent conditions. 



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  90% Review Submission 
 

BASICAL ELECTRICAL REQUIREMENTS 
26 01 00 - 5  

C.  Contractor shall verify all measurements and dimens ions at the site 

prior to submitting a bid. 

1.7 PROJECT DRAWINGS AND SPECIFICATIONS 

A. Contractor shall carefully examine the Drawings and Specifications 

of all trades and report all discrepancies to the C ONTRACTING 

OFFICER REPRESENTATIVE  in writing to obtain Correc tive action.  No 

departures from the Contract Documents will be made  without prior 

written approval from the CONTRACTING OFFICER REPRE SENTATIVE. 

B.  Questions or disputes regarding the intent or meani ng of Contract 

Documents shall be resolved by the interpretation o f the CONTRACTING 

OFFICER REPRESENTATIVE.  The CONTRACTING OFFICER RE PRESENTATIVE's 

interpretation is final and binding. 

C.  The Drawings and Specifications are not intended to  define all 

details, finish materials, and special construction  that may be 

required or necessary.  The Contractor shall provid e all 

installations complete and adequate as implied by t he project 

documents. 

D.  Drawings are diagrammatic only and do not show exac t routes and 

locations of equipment and associated wiring.  The Contractor shall 

verify the work of all other trades and shall arran ge their work to 

avoid conflicts.  In the event of a conflict, the C ontractor shall 

obtain Corrective action from the CONTRACTING OFFIC ER REPRESENTATIVE 

. 

E.  All work shall be considered new, unless noted othe rwise. 

1.8 COOPERATION AND COORDINATION WITH OTHER TRADES 

A.  This Electrical Contractor must cooperate completel y and coordinate 

work with the Contractors of other trades providing  equipment under 

this division and other divisions of the specificat ions.   

B.  Coordinate the location of each and every electrica l panel, pullbox, 

transfer switch, ect. with the CONTRACTING OFFICER REPRESENTATIVE  

before rough-in.  The above required floor plans sh all be reviewed 

and approved by the Owner and CONTRACTING OFFICER R EPRESENTATIVE, and 

shall be signed by both the Owner and the CONTRACTI NG OFFICER 

REPRESENTATIVE. 

C.  Individual trade interference drawings may be used as shop drawings 

and/or as record drawings at the completion of the project. 

1.9 COORDINATION OF THE WORK 
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A.  Certain materials will be provided by other trades.   Examine the 

contract documents to ascertain these requirements.  

B.  Carefully check space requirements with the existin g conditions and 

the physical confines of the area to insure that al l material can be 

installed in the spaces allotted there to including  finished 

suspended ceilings.  Make modifications there to as  required. 

C.  Transmit to other trades all information required f or work to be 

provided under their respective sections in ample t ime for 

installation. 

D.  Where ever work interconnects with work of other tr ades, coordinate 

with other trades to insure that all trades have th e information 

necessary so that they may properly install all the  necessary 

connections and equipment.  Identify all items of w ork that require 

access so that the ceiling trade will know where to  install access 

doors and panels. 

E.  Due to the type of the installation, a fixed sequen ce of operation is 

required to properly install the complete systems.  Coordinate, 

project and schedule work with the CONTRACTING OFFI CER REPRESENTATIVE 

in accordance with the construction sequence. 

F.  The locations of panels and other equipment indicat ed on the Drawings 

are approximately correct, but they are understood to be subject to 

such revision as may be found necessary or desirabl e at the time the 

work is installed. 

G.  Exercise particular caution with reference to the l ocation of panels 

and have precise and definite locations approved by  the Engineer 

before proceeding with the installation. 

H.  The Drawings show only the general run of raceways and approximate 

location of outlets. Any significant changes in loc ation of outlets, 

cabinets, etc., necessary in order to meet field co nditions shall be 

brought to the immediate attention of the CONTRACTI NG OFFICER 

REPRESENTATIVE and receive his approval before such  alterations are 

made.  All such modifications shall be made without  additional cost 

to the VAMC. 

I.  Obtain from the CONTRACTING OFFICER REPRESENTATIVE in the field the 

location of such devices or equipment not definitel y located on the 

Drawings. 

J.  Circuit "tags" in the form of arrows are used where  shown to indicate 
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the home runs of raceways to electrical distributio n points.  These 

tags show the circuits in each home run and the pan el designation.  

Show the actual circuit numbers on the finished rec ord tracing and on 

panel directory card.  Where circuiting is not indi cated, Electrical 

Contractor must provide required circuiting in acco rdance with the 

loading indicated on the drawings and/or as directe d. 

K.  The Drawings generally do not indicate the exact nu mber wires in each 

conduit for the branch circuit wiring of fixtures, and outlets, or 

the actual circuiting.  Provide the correct wire si ze and quantity as 

required by the indicated circuiting and/or circuit  numbers indicated 

and control wiring diagrams, if any, specified volt age drop or 

maximum distance limitations, and the applicable re quirements of the 

NEC. 

L.  Adjust location of conduits, panels, equipment, pul l boxes, fixtures, 

etc. to accommodate the work to prevent interferenc es, both 

anticipated and encountered.  Determine the exact r oute and location 

of each raceway prior to installation. 

M.  Contractor shall furnish services of an experienced  Superintendent, 

who shall be in constant charge of all work, and wh o shall coordinate 

his work with the work of other trades.  No work sh all be installed 

before coordinating with other trades. 

1.10 SPACE PRIORITY 

A. Ensure equitable use of available space for mate rials and equipment 

installed above ceilings.  Allocate space in the or der of priority as 

listed below.  Items are listed in the order of pri ority, with items 

of equal importance listed under a single priority number. 

 

1.  Gravity flow piping systems. 

2.  Vent piping systems. 

3.  Ceiling recessed lighting fixtures. 

4.  Concealed air terminal units, fans. 

5.  Air duct systems. 

6.  Sprinkler systems piping. 

7.  Forced flow piping systems. 

8.  Electrical conduit, wiring, control wiring. 

B.  Order of priority does not dictate installation seq uence.  

Installation sequence shall be as mutually agreed b y all affected 
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trades. 

C.  Change in order of priority is permissible by mutua l agreement of all 

affected trades. 

D.  The work of a particular trade shall not infringe u pon the allocated 

space of another trade without permission of the Co ntractor for the 

affected trade. 

E.  The work of a particular trade shall not obstruct a ccess for 

installation, operation and maintenance of the Work , materials and 

equipment of another trade. 

1.11 NAMEPLATE DATA 

A. Provide permanent operational data nameplate on each item of power 

operated equipment, indicating manufacturer, produc t name, model 

number, serial number, capacity, operating and powe r 

characteristics, labels of tested compliances, and similar essential 

data.  Locate nameplate in an accessible location. 

1.12  OMISSIONS FROM THE DRAWINGS 

A.  Should a Bidder find discrepancies in or omissions from the drawings 

or specifications or be in doubt as to their meanin g, they shall 

notify the CONTRACTING OFFICER REPRESENTATIVE befor e submitting their 

proposal.  The CONTRACTING OFFICER REPRESENTATIVE w ill in turn, send 

written instructions to all Bidders.  Neither the C ONTRACTING OFFICER 

REPRESENTATIVE nor the Design Professional will be responsible for 

oral instructions.  If the Contractor fails to comp ly with this 

requirement, they shall accept the Engineer's inter pretation as to 

the intended meaning of the drawings and specificat ions. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Major items of equipment shall have manufacturer 's name, address, and 

catalog number on a plate securely attached in a co nvenient place.  

All equipment or apparatus of any one (1) system mu st be the product 

of one (1) manufacturer, or approved equivalent pro ducts of a number 

of manufacturer's that are suitable for use in a un ified system. 

B. All materials and equipment for which Underwrite r's Laboratories have 

established standards shall bear a UL label of appr oval. 

C. In all cases where a device, function or item of  equipment is herein 

referred to in the singular, such reference shall a pply to as many 

such items as are required to complete the installa tion. 
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D. All listed materials and equipment shown on draw ings and/or specified 

herein, are indicative of complete and whole units and shall be 

furnished as such. 

E. Comply with manufacturer's printed instructions and recommendations 

as minimum criteria for the installation of equipme nt. 

F.  All materials and equipment provided under this Con tract shall be 

completely satisfactory and acceptable in operation , performance and 

capacity.  No approval, either verbal or written, o f any drawing, 

descriptive data or samples of such materials, equi pment and/or 

appurtenances, shall relieve this Contractor of his  responsibility to 

turn over all items in perfect working order at com pletion of the 

work. 

PART 3- EXECUTION 

3.1 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products to the project properly identif ied with names, model 

numbers, types, grades, compliance labels, and othe r information 

needed for distinct identification; adequately pack aged and protected 

to prevent damage during shipment, storage and hand ling. 

B. Store equipment and materials at the site, unles s off-site storage is 

authorized in writing.  Protect stored equipment an d materials from 

damage. 

C. Coordinate deliveries of electrical materials an d equipment to  

minimize construction site congestion.  Limit each shipment of  

materials and equipment to the items and quantities  needed for the 

smooth and efficient flow of installations. 

3.2 SEQUENCE OF WORK 

A. Construct work in a sequence in accordance with Division 1. 

3.3 ROUGH-IN 

A. Obtain written approval of locations of all elec trical devices from 

the CONTRACTING OFFICER REPRESENTATIVE prior to rou gh-in.  The 

CONTRACTING OFFICER REPRESENTATIVE reserves the rig ht to move any or 

all electrical devices prior to rough-in, at no add itional cost. 

B.  Verify final locations for rough-ins with field mea surements and with 

the requirements of the actual equipment to be conn ected. 

C.  Refer to equipment specifications in Divisions 2 th rough 33 for rough-

in requirements. 

D.  Contractor shall obtain detailed and specific infor mation regarding 
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location of all equipment.  Final locations may dif fer from those 

indicated on drawings.  Work improperly placed beca use of Contractor's 

failure to obtain this information shall be relocat ed and reinstalled 

as directed, without additional costs to the Contra ct. 

E.  The design shall be subject to such revisions as ma y be necessary to 

overcome building obstructions.  No charges shall b e made in location 

of equipment without prior written approval. 

F.  Door swings may vary from plans.  Make note of actu al door swings at 

time of rough-in.  Do not install switches or other  items behind the 

swing of any door. 

G.  Rough-ins for devices in concrete block walls shall  be installed level 

and plumb.  Devices adjacent to each other shall be  installed at the 

same elevation.  Saw cut openings to the size requi red, such that 

oversized coverplates are not required. 

3.4 INSTALLATIONS 

A.  General:  Sequence, coordinate, and integrate the v arious elements 

of electrical systems, materials, and equipment.  C omply with the 

following requirements: 

 

1. Coordinate electrical systems, equipment, and ma terials 

installation with other building components. 

2. Verify all dimensions by field measurements. 

3. Arrange for chases, slots, and openings in other  building 

components during progress of construction, to allo w for 

electrical installations. 

4. Coordinate the installation of required supporti ng devices and 

sleeves to be set in poured-in-place concrete and o ther 

structural components, as they are constructed. 

5. Sequence, coordinate, and integrate installation s of electrical 

materials and equipment for efficient flow of the W ork.  Give 

particular attention to large equipment requiring p ositioning 

prior to closing in the building. 

6. Where mounting heights are not detailed or dimen sioned, install 

systems, materials, and equipment to provide the ma ximum headroom 

possible. 

7. Coordinate connection of electrical systems with  exterior 

underground and overhead utilities and services.  C omply with 
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requirements of governing regulations, franchised s ervice 

companies, and controlling agencies.  Provide requi red connection 

for each service. 

8. Install systems, materials, and equipment to con form with 

approved submittal data, including coordination dra wings, to 

greatest extent possible.  Conform to arrangements indicated by 

the Contract Documents, recognizing that portions o f the Work are 

shown only in diagrammatic form.  Where coordinatio n requirements 

conflict with individual system requirements, refer  conflict to 

the CONTRACTING OFFICER REPRESENTATIVE. 

9. Install systems, materials, and equipment level and plumb, 

parallel and perpendicular to other building system s and 

components. 

10. Coordinate the cutting and patching of building  components to 

accommodate installation of electrical equipment an d materials. 

11.Coordinate the installation of electrical materi als and equipment 

above existing ceilings with suspension system, exi sting 

mechanical equipment and systems, and existing stru ctural 

components. 

12.Install electrical equipment to facilitate servi cing, 

maintenance, and repair or replacement of equipment  components.  

Connect equipment for ease of disconnecting, with m inimum of 

interference with other installations. 

13.Install access panel or doors where units are co ncealed behind 

finished surfaces.  Access panels and doors are spe cified in 

Division 26 Section Common Work Results for Electri cal. 

14.Install systems, materials, and equipment giving  right-of-way 

priority to systems required to be installed at a s pecified 

slope. 

3.5 EQUIPMENT ACCESSORIES 

A.  Establish sizes and location of the various concret e bases required.  

Coordinate with General Contractor and provide all necessary anchor 

bolts together with templates for holding these bol ts in position. 

B.  Provide supports, hangers and auxiliary structural members required 

for support of the work. 

C.  Furnish and set all sleeves for passage of raceways  through 

structural, masonry and concrete walls and floors a nd elsewhere as 
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will be required for the proper protection of each raceway and 

passing through building surfaces. 

D.  Wall-mounted equipment may be directly secured to w all by means of 

steel bolts.  Maintain at least 1" air space betwee n equipment and 

supporting wall.  Groups or arrays of equipment may  be mounted on 

adequately sized steel angles, channels, or bars.  Prefabricated 

steel channels providing a high degree of mounting flexibility may 

be used for mounting arrays of equipment. 

3.6 CUTTING AND PATCHING 

A.  General:  Perform cutting and patching in accordanc e with Division 

1.  In addition to the requirements specified in Di vision 1, the 

following requirements apply: 

 

1. Perform cutting, fitting, and patching of electr ical equipment 

and materials required to: 

a.  Uncover Work to provide for installation of ill-tim ed Work. 

b.  Remove and replace defective Work. 

c.  Remove and replace Work not conforming to requireme nts of the 

Contract Documents. 

d.  Remove samples of installed Work as specified for t esting. 

e.  Install equipment and materials in existing structu res. 

f.  Upon written instructions from the CONTRACTING OFFI CER 

REPRESENTATIVE, uncover and restore Work to provide  for 

CONTRACTING OFFICER REPRESENTATIVE observation of c oncealed 

Work. 

2.  Cut, remove, and legally dispose of selected electr ical 

equipment, components, and materials as indicated, including but 

not limited to removal of electrical items indicate d to be 

removed and items made obsolete by the new Work. 

3.  Protect the structure, furnishings, finishes, and a djacent 

materials not indicated or scheduled to be removed.  

4.  Provide and maintain temporary partitions or dust b arriers 

adequate to prevent the spread of dust and dirt to adjacent 

areas. 

5.  Protection of Installed Work:  During cutting and p atching 

operations, protect adjacent installations. 

6.  Arrange and pay for repairs required to restore oth er work, 
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because of damage caused as a result of electrical installations. 

7.  No additional compensation will be authorized for c utting and 

patching work that is necessitated by ill-timed, de fective or 

non-conforming installations. 

8.  Patch all finished surfaces and building components  using new 

materials specified for the original installation a nd experienced 

Installers.  For Installers' qualifications refer t o the 

materials and methods required for the surface and building 

components being patched. 

a.  Refer to Division 1 for definition of experienced 

"Installer." 

3.7 CLEANING 

A. Refer to Division 1 for general requirements for  final cleaning. 

B.  Clean all light fixtures, lamps and lenses prior to  final 

acceptance.  Replace all inoperative lamps. 

3.8 DEBRIS 

A.  Debris resulting from work under this Contract, sha ll all be removed 

promptly from the premises by this Contractor.  

B.  Remove all dead wire and associated raceway resulti ng from work 

under this contract. 

3.9 TESTING 

A.  Contractor, at his own expense, shall make any test s directed by an 

inspection authority or by the CONTRACTING OFFICER REPRESENTATIVE 

and shall provide all equipment, instruments and ma terials to make 

such tests. 

B. All overload devices, including equipment furnis hed under other 

contracts, shall be set and adjusted to suit load c onditions. 

C.  Unless otherwise approved, all connections shall be  made and all 

components shall be in place, complete and operatio nal, at time of 

final inspection and tests. 

D.  Time of such tests, the manner in which they are ma de and the 

results of the tests, shall be subject to approval.  

E.  Upon completion of work, all component parts, both singularly and as 

a whole, shall be set, calibrated, adjusted and lef t in satisfactory 

operating condition to suit load conditions, by mea ns of instruments 

furnished by the Contractor. 

F.  Complete testing of equipment and systems shall be provided 
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throughout this project. 

G.  Industry standards shall apply except as otherwise specified. 

H.  Provide all labor, premium labor and materials requ ired by shop and 

field testing as specified in the Contract Document s and as required 

by the authorities having jurisdiction. 

I.  Notify the CONTRACTING OFFICER REPRESENTATIVE seven  (7) days prior 

to the testing dates.  Upon completion of a test, a  statement of 

certification shall be forwarded to the CONTRACTING  OFFICER 

REPRESENTATIVE for their approval. 

J.  Conduct tests at a time agreeable to the CONTRACTIN G OFFICER 

REPRESENTATIVE.  Provide premium labor as necessary . 

K.  Products which are found defective or do not pass s uch tests shall 

be removed and replaced at the Contractor's expense .  Tests shall be 

repeated. 

3.10 FIRE STOPS 

A.  Openings for electrical equipment penetrating a fir e rated floor, 

wall or ceiling, shall be resealed as required by C ode.  Install 

fire rated sealant equal to or greater than the fir e rating of the 

penetrated surface. 

3.11 WATERPROOFING 

A.  Avoid, if possible, the penetration of any waterpro of membranes such 

as roofs, machine room floors, basement walls and t he like.  If such 

penetration is necessary, perform it prior to the w aterproofing and 

furnish all sleeves or pitch-pockets required. 

B.  If Contractor penetrates any walls or surfaces afte r they have been 

waterproofed, they shall restore the waterproof int egrity of that 

surface at their own expense and as directed by the  CONTRACTING 

OFFICER REPRESENTATIVE. 

C.  Contractor shall advise the CONTRACTING OFFICER REP RESENTATIVE and 

obtain written permission before penetrating any wa terproof 

membrane, even where such penetration is shown on t he drawings.  

Such work shall be performed in such a manner as to  maintain any 

warranties in place. 

3.12 CONSTRUCTION PROGRESS AND NOTIFICATION 

A.  The Contractor shall notify, in writing, the Owner and the Engineer 

of construction progress.  At a minimum, the Contra ctor shall notify 

at the 50% rough in of conduit, prior to enclosing or burying, and 
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at “punch list” time lines. 

- - - E N D - - - 
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SECTION 26 0200 

QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A.  Contractors Guarantee. 

B.  Materials, Workmanship, and Methods. 

C.  Control of Installation. 

1.2 CONTRACTORS GUARANTEE 

A.  The Electrical Contractor shall guarantee for a per iod of one (1) year 

from the date of acceptance of the job that all equ ipment, material, 

and labor furnished by them are free from defects.  Any defects in 

material and workmanship shall be corrected by the Electrical 

Contractor without further expense to the Owner.  A ll items specified 

to have a longer warrantee shall be guaranteed for that longer period.  

Controls shall have a two (2) year guarantee on par ts and labor. 

PART 2 - PRODUCTS -NOT USED 

PART 3 - EXECUTION 

3.1 CONTROL OF INSTALLATION 

A.  Monitor quality control over suppliers, manufacture rs, products, 

services, site conditions, and workmanship, to prod uce Work of 

specified quality. 

B.  Comply with manufacturers' instructions, including each step in 

sequence. 

C.  Should manufacturers' instructions conflict with Co ntract Documents, 

request clarification from Contracting Officer Repr esentative before 

proceeding. 

D.  Comply with specified standards as minimum quality for the Work except 

where more stringent tolerances, codes, or specifie d requirements 

indicate higher standards or more precise workmansh ip. 

E.  Have work performed by persons qualified to produce  required and 

specified quality. 

F.  Verify that field measurements are as indicated on shop drawings or as 

instructed by the manufacturer. 

G.  Secure products in place with positive anchorage de vices designed and 

sized to withstand stresses, vibration, physical di stortion, and 

disfigurement. 
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3.2 MATERIALS, WORKMANSHIP AND METHODS 

A.  All materials and equipment shall be new, of highes t quality, and shall 

conform in all respects to these specifications.  A ll work shall be 

performed in keeping with the highest standards of workmanship and 

quality.  All mechanical equipment shall be install ed in accordance 

with the manufacturer's installation instructions w hich shall be 

available at the job site.  All mechanical equipmen t shall bear the 

label of an approved agency. 

B.  The means, methods, techniques, sequences and proce dures, and job site 

safety shall be the sole responsibility of the cont ractor. 

3.3 DEFECT ASSESSMENT 

A.  Replace Work or portions of the Work not conforming  to specified 

requirements. 

B.  If, in the opinion of Contracting Officer Represent ative, it is not 

practical to remove and replace the Work, Contracti ng Officer 

Representative will direct an appropriate remedy or  adjust payment. 

- - - E N D - - - 
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SECTION 26 05 00 

COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A.  Drawings and general provisions of Contract, includ ing General and 

Supplementary Conditions and Division 1 Specificati on Sections, apply 

to this Section. 

B.  This section is a Division 26 Common Work Results f or Electrical 

Section, and is a part of each Division 26 section.  

1.2 SUMMARY 

A. This Section includes limited scope general cons truction materials and 

methods for application with electrical installatio ns as follows: 

 

1.  Sleeves and Penetrations. 

2.  Fire Stopping 

3.  Access panels and doors in walls, ceilings, and flo ors for access to 

electrical materials and equipment. 

4.  Locations 

5.  Outages and Disruptions 

6.  Temporary 

7.  Scaffolding 

8.  Painting 

9.  Vibration Isolation 

1.3 SUBMITTALS 

A. General:  Submit the following in accordance wit h Conditions of Contract 

and Division 1 Specification Sections. 

B. Product data for the following products: 

1.  Access panels and doors 

2.  Joint sealers 

3.  Firestop materials 

C.  Shop drawings detailing fabrication and installatio n for metal 

fabrications and wood supports, and anchorage for e lectrical materials 

and equipment. 

1.4 QUALITY ASSURANCE 

A.  Installer Qualifications:  Engage an experienced in staller for the 

installation and application joint sealers, access panels, and doors. 
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B.  Qualify welding processes and welding operators in accordance with AWS 

D1.1, "Structural Welding Code - Steel." 

1.  Certify that each welder has satisfactorily passed AWS 

qualification tests for welding processes involved and, if 

pertinent, has undergone recertification. 

C.  Fire-resistance Ratings:  Where a fire-resistance c lassification is 

indicated, provide access door assembly with panel door, frame, hinge, 

and latch from manufacturer listed in the UL "Build ing Materials 

Directory" for rating shown. 

1.  Provide UL Label on each fire-rated access door. 

D.  ASTM E-814 or UL 1479 for firestop system assemblie s that provide a 

fire rating equal to that of construction being pen etrated. 

E.  ANSI Compliance:  Comply with requirements of ANSI Standard A13.1, 

"Scheme for the identification of Piping Systems," with regard to type 

and size of lettering for cable labels. 

F.  Electrical Component Standard:  Components and inst allation shall 

comply with NFPA 70, "National Electrical Code." 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver joint sealer materials in original unope ned containers or 

bundles with labels informing about manufacturer, p roduct name and 

designation, color, expiration period for use, pot life, curing time, 

and mixing instructions for multi-component materia ls. 

B.  Store and handle joint sealer materials in complian ce with the 

manufacturers' recommendations to prevent their det erioration and 

damage. 

C.  Deliver firestop materials undamaged in manufacture r's clearly 

labeled, unopened containers, identified with brand  type, and UL 

label.  Store materials under cover and protect fro m weather and 

damage.  Comply with recommended procedure, precaut ions and remedies 

described in material data sheets. 

1.6 SEQUENCE AND SCHEDULING 

A. Coordinate electrical equipment installation wit h other building 

components. 

B.  Arrange for chases, slots, and openings in building  structure during 

progress of construction to allow for mechanical in stallations. 

C.  Coordinate the installation of required supporting devices and set 

sleeves in poured-in-place concrete and other struc tural components as 
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they are constructed. 

D.  Sequence, coordinate, and integrate installations o f electrical 

materials and equipment for efficient flow of the w ork.  Coordinate 

installation of large equipment requiring positioni ng prior to closing 

in the building. 

E.  Coordinate connection of electrical services with e quipment provided 

under other sections of the specifications. 

F.  Coordinate requirements for access panels and doors  where items 

requiring access are concealed behind finished surf aces. 

G.  Coordinate installation of identifying devices afte r completing 

covering and painting where devices are applied to surfaces.  Install 

identifying devices prior to installing acoustical ceilings and 

similar concealment. 

H.  Coordinate delivery of firestop materials with sche duled installation 

date to allow minimum storage at job site 

I.  Coordinate the shut-off and disconnection of electr ical service with 

the CONTRACTING OFFICER REPRESENTATIVE. 

J.  Notify the CONTRACTING OFFICER REPRESENTATIVE at le ast 5 days prior to 

commencing demolition operations. 

K.  Perform demolition in phases as indicated. Coordina te electrical 

equipment installation with other building componen ts.  

 

PART 2 - PRODUCTS 

2.1 MISCELLANEOUS METALS 

A.  Steel plates, shapes, bars, and bar grating:  ASTM A-36. 

B.  Cold-formed Steel Tubing:  ASTM A-500 

C.  Hot-rolled Steel Tubing:  ASTM A-501. 

D.  Steel Pipe:  ASTM A-53, Schedule 40, welded. 

E.  Non-shrink, Non-metallic Grout:  Premixed, factory- packaged, non-

staining, non-corrosive, non-gaseous grout, recomme nded for interior 

and exterior applications. 

F.  Fasteners:  Zinc-coated, type, grade, and class as required. 

2.2 MISCELLANEOUS LUMBER 

A. Framing Materials:  Standard grade, light-framin g-size lumber of any 

species.  Number 3 Common or Standard grade boards complying with WCLIB 

or AWPA rules, or Number 3 boards complying with SP IB rules.  Lumber 

shall be preservative treated in accordance with AW PB LP-2, and kiln-
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dried to a moisture content of not more than 19 per cent. 

B.  Construction Panels:  Plywood panels; APA C-D PLUGG ED INT, with 

exterior glue; thickness as indicated, or if not in dicated, not less 

than 15/32 inches. 

2.3 JOINT SEALERS 

A. General:  Joint sealers, joint fillers, and othe r related materials 

compatible with each other and with joint substrate s under conditions of 

service and application. 

B. Colors:  As selected by the CONTRACTING OFFICER REPRESENTATIVE from 

manufacturer's standard colors. 

C.  Elastomeric Joint Sealers:  Provide the following t ypes: 

1.  One part, mildew-resistant, silicone sealant comply ing with ASTM 

C920, Type S, Grade NS, Class 25, for uses in non-t raffic areas for 

glass, aluminum, and non-porous joint substrates; f ormulated with 

fungicide; intended for sealing interior joints wit h non-porous 

substrates; and subject to in-service exposure to c onditions of high 

humidity and temperature extremes. 

2.4 FIRESTOPPING 

A.  Use only that manufacturer listed in UL Fire Resist ance Directory for 

the UL system involved. 

B.  All firestopping materials used on this project sha ll be the products 

of one manufacturer.  Each trade shall use products  of the same 

manufacturer. 

C.  Standards:  The firestop systems and products shall  have been tested in 

accordance with the procedures of U.L. 1479 (ASTM E 814-81) and material 

shall be UL classified as Fill, Void or Cavity Mate rials for use in 

Through-Penetration Firestops.  The firestop system  shall comply with 

NEC Paragraph 300-21.  All work shall comply with N FPA 101-Life Safety 

Code, latest edition. 

2.5 ACCESS DOORS 

A. Steel Access Doors and Frames:  Factory-fabricat ed and assembled units, 

complete with attachment devices and fasteners read y for installation.  

Joints and seams shall be continuously welded steel , with welds ground 

smooth and flush with adjacent surfaces. 

B. Frames: 16-gage steel, with a 1-inch-wide expose d perimeter flange for 

units installed in unit masonry, pre-cast, or cast- in-place concrete, 

ceramic tile, or wood paneling. 
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1.  For installation in masonry, concrete, ceramic tile :  1 inch-wide-

exposed perimeter flange and adjustable metal mason ry anchors. 

2.  For gypsum wallboard or plaster:  perforated flange s with wallboard 

bead. 

C. Flush Panel Doors:  14-gage sheet steel, with co ncealed spring hinges or 

concealed continuous piano hinge set to open 175 de grees; factory-applied 

prime paint. 

 

D.  Fire-Rated Units:  Insulated flush panel doors, wit h continuous piano 

hinge and self-closing mechanism. 

E.  Locking Devices:  Flush, screwdriver-operated cam l ocks. 

F.  Locking Devices:  Where indicated, provide 5-pin or  5-disc type 

cylinder locks, individually keyed; provide 2 keys.  

 

PART 3 - EXECUTION 

3.1 GENERAL 

A.  All construction under this contract shall be compl eted in a neat and 

craftsmanlike manner.  Work that, in the judgement of the CONTRACTING 

OFFICER REPRESENTATIVE, is not satisfactorily insta lled shall be 

removed and replaced to the CONTRACTING OFFICER REP RESENTATIVE 

satisfaction, at the Contractor's expense. 

B.  Housekeeping:  Throughout construction, all work ar eas and storage 

areas shall be kept clean.  The Contractor shall ke ep all items clean 

of dirt, rust, dust and fingermarks. 

3.2 SLEEVES AND PENETRATIONS 

A. Contractor shall provide sleeves where raceways pass through walls, 

partitions, floors, and ceilings. 

B. Sleeves in bearing and/or masonry walls and/or p artitions shall be of 

galvanized rigid steel conduit finished with smooth  edges.  For other 

than masonry or bearing walls/partitions, sleeves s hall be EMT conduit. 

C.  Sleeves in masonry ceilings and floors shall be gal vanized rigid steel 

conduit finished with smooth edges.  For other than  masonry ceilings 

and floors, sleeves shall be EMT conduit.  All slee ves shall be 

properly installed and cemented in place. 

D.  Floor sleeves shall extend 1" above finished floor,  unless otherwise 

noted.  Space between floor sleeves and piping or r aceway shall be 

caulked with UL listed fire resistive and waterproo f caulking compound 
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as approved. 

E.  Where piping or raceways pass through waterproofed floors or walls, 

design of sleeves shall be such that waterproofing can be flashed into 

and around the sleeves. 

F.  Where items provided under this Contract pass throu gh roofs this 

Contractor shall coordinate the installation with t he Roofing 

Contractor and shall provide an approved penetratio n.  The Electrical 

Contractor shall make provisions not to void the ro of bond. 

G.  Sleeves through exterior walls below grade shall be  fitted with seals 

which have the ability to be ratcheted tight via bo lts. 

H.  Where sleeves pass through walls from the interior to the exterior, 

conduits shall be sealed on the inside with an UL a pproved sealant 

3.3 FIRESTOPPING 

A. Where conduits, conduit sleeves, wireways and ot her electrical raceways 

or cables pass through fire partitions, fire walls,  fire floors, or 

smoke walls, the Electrical Contractor shall provid e a fire or smoke 

stopping that provides an effective barrier against  the spread of fire, 

smoke or gases. 

B.  Installation of Fire-Stopping Materials:  Install m aterials to fill 

openings around electrical services penetrating flo ors and walls and 

provide fire-stops with fire-resistance ratings ind icated for floor or 

wall assembly in which penetration occurs.  Install  materials in 

accordance with printed instructions of the UL Fire  Resistance 

Directory and per manufacturer's published instruct ions. 

C.  All cables that are installed in conduit sleeves or  in wireways through 

fire or smoke floors or partitions shall be provide d with an equally 

rated re-enterable U.L. listed fire and smoke rated  silicone RTV foam 

in the opening. 

D.  Examine fire/smoke-stopped areas to ensure proper i nstallation before 

concealing or enclosing areas. 

E.  Keep areas of work accessible until inspection by a pplicable code 

authorities. 

3.4 INSTALLATION OF ACCESS DOORS 

A.  Set frames accurately in position and securely atta ched to supports, 

with face panels plumb and level in relation to adj acent finish 

surfaces. 

B.  Adjust hardware and panels after installation for p roper operation. 
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3.5 LOCATIONS 

A. Obtain written approval of locations of all elec trical devices from the 

CONTRACTING OFFICER REPRESENTATIVE prior to rough-i n.  The CONTRACTING 

OFFICER REPRESENTATIVE reserves the right to move a ny or all electrical 

devices prior to rough-in, at no additional cost. 

B. Contractor shall obtain detailed and specific in formation regarding 

location of all equipment.  Final locations may dif fer from those 

indicated on Drawings.  Work improperly placed beca use of Contractor's 

failure to obtain this information shall be relocat ed and reinstalled 

as directed, without additional costs to the Contra ct. 

C.  The design shall be subject to such revisions as ma y be necessary to 

overcome building obstructions.  No changes shall b e made in location 

of equipment without prior written approval. 

D.  Door swings may vary from plans.  Take note of actu al door swings at 

time of rough-in.  Do not install switches or other  items behind the 

swing of any door. 

3.6 TEMPORARY 

A. Temporary Electricity: 

1.  The Electrical Contractor shall provide temporary e lectric services 

to the construction areas at locations acceptable t o all trades. 

2.  The Contractor shall provide power outlets for cons truction 

operations, branch wiring, and distribution boxes.  Each individual 

Contractor will provide flexible power cords as req uired. 

3.  Power required for tools and operating equipment us ed for the 

installation of equipment, that exceeds the power a vailable, shall 

be temporarily installed and removed by the Contrac tor requiring it. 

4.  Provide wiring and connections for temporary heatin g equipment 

required for construction purposes and to prevent b uilding freeze 

up. 

5.  Distribution wiring and equipment/devices used for temporary 

services shall not be installed as part of the perm anent building 

distribution system. 

6.  Permanent distribution wiring and equipment/devices  shall not be 

used for temporary services. 

B.  Temporary Lighting: 

1.  The Contractor shall provide temporary lights and a ll associated 

wiring as required by the project conditions. 
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3.7 SCAFFOLDING 

A.  The Contractor shall furnish, set, erect and mainta in all scaffolding, 

aerial equipment and ladders required in the instal lation of this 

Contract work. 

B.  Install temporary platforms so as to be supported o nly by the existing 

steel truss framework.  Do not allow any additional  loading from 

construction operations to transfer to suspended la th and plaster 

ceilings. 

3.8 PAINTING 

A. Except in Mechanical Rooms, Electrical Rooms, al l exposed items 

provided or installed under this Contract shall be painted in 

accordance with Division 1 requirements. 

B. Unless painting is provided by others, as elsewh ere specified, all 

painting for items furnished or installed under thi s Contract shall be 

the responsibility of this Contractor. 

C.  Factory-painted equipment cabinets and trim shall n ot be field-painted 

except for touching up scratches or damage where ne cessary to achieve 

like-new finish.  Touching up shall be done after e quipment is in its 

final location. 

D.  Paint for metal surfaces shall be Rust-o-leum or as  approved, one prime 

coat and two finish coats of color selected by Arch itect. 

E.  Items to be painted shall be cleaned and degreased and shall be free of 

dirt, rust and corrosion prior to application of pa int.  All paint 

shall be applied in accordance with all the manufac turer's 

recommendations (i.e. temperature, dew point, venti lation). 

F.  All patchwork performed under this Contract shall b e painted.  Color 

shall match the color of adjacent walls, ceilings a nd floors in which 

patchwork occurs.  Area to be painted shall extend a minimum of 24" all 

around patchwork; however, final limit shall be set  by the Architect.  

Blend new paint work with existing painted surfaces .  Where existing 

finish is stained or varnished woodwork, all damage d or patched 

surfaces shall be restored to match the existing ad jacent surface, as 

approved.  Paint, stain, varnish and method of appl ication shall be as 

set out in the specifications for General Construct ion, or as otherwise 

approved.  Except where painting of patchwork is pr ovided by others, as 

elsewhere specified, all painting of patchwork requ ired under this 

Contract shall be the responsibility of this Contra ctor. 
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3.9 VIBRATION ISOLATION 

A.Isolation mounting shall be provided for all movi ng equipment where the 

energy of the vibration is of sufficient magnitude to produce 

perceptible vibration or structure transmitted nois e in occupied areas.  

Isolation equipment shall be selected, installed an d adjusted in 

accordance with manufacturer's recommendations. 

B.  All equipment and material shall be installed so as  to operate without 

objectionable noise or vibration as determined by A rchitect and Owner.  

Should such objectionable noise or vibration be pro duced and 

transmitted to occupied portions of the building by  apparatus, piping 

or other parts of this work, any necessary changes as approved shall be 

made by the Contractor. 

C.  All conduit terminations to noise or vibration prod ucing equipment 

(i.e. motors, transformers) shall be made with a sh ort section of 

liquidtight flexible metal conduit. 

3.10 SELECTIVE DEMOLITION 

A.  Examination: 

1.  Verify field measurements and circuiting arrangemen ts are as shown 

on Drawings. 

2.  Verify that abandoned wiring and equipment serve on ly abandoned 

facilities. 

3.  Drawings are based on casual field observation and existing record 

documents.  Report discrepancies to CONTRACTING OFF ICER 

REPRESENTATIVE  before disturbing existing installa tion. 

4.  Beginning of demolition means installer accepts exi sting conditions. 

B.  Preparation: 

1.  Disconnect electrical systems in walls, floors, and  ceiling 

scheduled for removal. 

2.  Coordinate utility service outages with utility com pany. 

3.  Provide temporary wiring and connections to maintai n existing 

systems in service during construction.  When work must be performed 

on energized equipment or circuits, use personnel e xperienced in 

such operations. 

4.  The Contractor shall maintain the operating conditi on of the 

existing Fire Alarm System until the new Fire Alarm  System is 

operational.  After the new Fire Alarm System has b een installed, 

tested, inspected and is fully operational the Cont ractor shall 
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remove the existing Fire Alarm System completely. 

C.  Demolition and Extension of Existing Electrical Wor k: 

1.  Demolish and extend existing electrical work under provisions of 

Division 1 and this section. 

2.  Remove, relocate, and extend existing installations  to accommodate 

new construction. 

3.  All abandoned wiring shall be disconnected at both ends and removed. 

4.  Remove exposed, abandoned conduit, including abando ned conduit above 

accessible ceilings. Cut conduit flush with walls a nd floors, and 

patch surfaces. 

5.  Disconnect abandoned outlets and remove devices.  R emove abandoned 

outlets if conduit servicing them is abandoned and removed. 

6.  Disconnect and remove abandoned panelboards and dis tribution 

equipment. 

7.  Disconnect and remove electrical devices and equipm ent serving 

utilization equipment that has been removed. 

8.  Disconnect and remove abandoned luminaries.  Remove  brackets, stems, 

hangers, and other accessories. 

9.  Repair adjacent construction and finishes damaged d uring demolition 

and extension work, as approved. 

10.  Maintain access to existing electrical installation s that remain 

active.  Modify installation or provide access pane l as appropriate. 

11.  Extend existing installations using materials and m ethods compatible 

with existing electrical installations, or as speci fied. 

12.  Maintain, restore, and provide electrical service f or all 

receptacles, outlets, lighting fixtures and electri cally operated 

equipment not being demolished.  Intercept existing  circuit, connect 

new circuiting into existing circuiting and extend new circuiting 

back to panelboard or previous “up-stream” device, which is not 

being removed. 

D.  Disposition of Equipment: 

1.  Unless specified, indicated or directed otherwise, all material and 

equipment not intended for reuse on this project th at is to be 

dismantled or removed under this contract, shall be come Contractor's 

property and shall be transported from the premises  by him. 

2.  Exceptions:  Contractor shall remove and transport the following 

items without damage to an on-site location as dire cted, for 
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inspection and possible salvage by Owner: 

a.  Panel boards and Load centers 

b.  Lighting Fixtures 

c.  Circuit Breakers and Safety Switches 

d.  Dimmer Board 

e.  Emergency Generator and Accessories 

3.  Additional Items as the Owner sees fit during demol ition. 

4.  Any and/or all of the foregoing items that Owner ma y elect not to 

accept as salvageable materials, shall become Contr actor's property 

and shall be removed from the premises by him. 

3.11 OUTAGES AND DISRUPTIONS 

A. Continuity of operation of all essential HVAC, p lumbing and 

electrical items, including water, gas, electrical service, 

lighting, outlets, power and controls for heating a nd cooling 

equipment, auxiliary systems, fire alarm, emergency  lighting and 

power, program, sound, alarms and telephones shall be provided as 

required for occupancy of the premises during the c onstruction 

period. 

B.  The schedule and timing of any interruption of elec trical service or 

disruption of occupied areas that may affect use of  the premises by 

the Owner and the public shall be coordinated with the CONTRACTING 

OFFICER REPRESENTATIVE.  Temporary or interim use f eeders and 

facilities shall be provided by the Contractor, as approved and/or 

directed, to minimize the duration and extent of ou tages or 

interruptions. 

C.  In areas where the construction work will interfere  unduly with use of 

the premises, the Owner may direct that constructio n work be performed 

during time periods other than indicated above or o n Saturdays, 

Sundays, or Holidays.  Judgment as to whether such undue interference 

may exist shall rest solely with the Owner.  Also, the Owner may 

require that temporary or interim use feeders and f acilities shall be 

provided by the Contractor as approved and/or direc ted, to minimize 

the duration and extent of outages or interruptions . 

D.  Preparatory work shall be performed as completely a s possible in each 

instance prior to scheduled service outages. 

E.  Contractor shall be responsible for any and all pre mium time/overtime 

required to perform outages and cutovers of service s.  Coordinate with 
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CONTRACTING OFFICER REPRESENTATIVE . 

F.  Contractor shall be responsible for any and all pre mium time/overtime 

required to complete the work in the various areas within the allotted 

time, as well as any premium/overtime required to i nstall work through 

unaffected or remote areas from the work as necessa ry to maintain 

continuity of services and occupancy of the existin g buildings, as 

required.  Coordinate with CONTRACTING OFFICER REPR ESENTATIVE. 

- - - E N D - - - 
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SECTION 26 05 11 
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS  

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section applies to all sections of Division  26. 

B. Furnish and install electrical systems, material s, equipment, and 

accessories in accordance with the specifications a nd drawings.  

Capacities and ratings of motors, transformers, con ductors and cable, 

switchboards, switchgear, panelboards, motor contro l centers, 

generators, automatic transfer switches, and other items and 

arrangements for the specified items are shown on t he drawings. 

C. Electrical service entrance equipment and arrang ements for temporary 

and permanent connections to the electric utility c ompany’s system 

shall conform to the electric utility company's req uirements. 

Coordinate fuses, circuit breakers and relays with the electric utility 

company’s system, and obtain electric utility compa ny approval for 

sizes and settings of these devices. 

D. Conductor ampacities specified or shown on the d rawings are based on 

copper conductors, with the conduit and raceways si zed per NEC. 

Aluminum conductors are prohibited. 

1.2 MINIMUM REQUIREMENTS 

A. The International Building Code (IBC), National Electrical Code (NEC), 

Underwriters Laboratories, Inc. (UL), and National Fire Protection 

Association (NFPA) codes and standards are the mini mum requirements for 

materials and installation. 

B. The drawings and specifications shall govern in those instances where 

requirements are greater than those stated in the a bove codes and 

standards. 

1.3 TEST STANDARDS 

A. All materials and equipment shall be listed, lab eled, or certified by a 

Nationally Recognized Testing Laboratory (NRTL) to meet Underwriters 

Laboratories, Inc. (UL), standards where test stand ards have been 

established. Materials and equipment which are not covered by UL 

standards will be accepted, providing that material s and equipment are 

listed, labeled, certified or otherwise determined to meet the safety 
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requirements of a NRTL. Materials and equipment whi ch no NRTL accepts, 

certifies, lists, labels, or determines to be safe,  will be considered 

if inspected or tested in accordance with national industrial 

standards, such as ANSI, NEMA, and NETA. Evidence o f compliance shall 

include certified test reports and definitive shop drawings. 

B. Definitions: 

1. Listed: Materials and equipment included in a li st published by an 

organization that is acceptable to the Authority Ha ving Jurisdiction 

and concerned with evaluation of products or servic es, that 

maintains periodic inspection of production or list ed materials and 

equipment or periodic evaluation of services, and w hose listing 

states that the materials and equipment either meet s appropriate 

designated standards or has been tested and found s uitable for a 

specified purpose. 

2. Labeled: Materials and equipment to which has be en attached a label, 

symbol, or other identifying mark of an organizatio n that is 

acceptable to the Authority Having Jurisdiction and  concerned with 

product evaluation, that maintains periodic inspect ion of production 

of labeled materials and equipment, and by whose la beling the 

manufacturer indicates compliance with appropriate standards or 

performance in a specified manner. 

3. Certified: Materials and equipment which: 

a. Have been tested and found by a NRTL to meet nat ionally 

recognized standards or to be safe for use in a spe cified manner. 

b. Are periodically inspected by a NRTL. 

c. Bear a label, tag, or other record of certificat ion. 

4. Nationally Recognized Testing Laboratory: Testin g laboratory which 

is recognized and approved by the Secretary of Labo r in accordance 

with OSHA regulations. 

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturer’s Qualifications: The manufacturer shall regularly and 

currently produce, as one of the manufacturer's pri ncipal products, the 

materials and equipment specified for this project,  and shall have 

manufactured the materials and equipment for at lea st three years. 

B. Product Qualification: 
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1. Manufacturer's materials and equipment shall hav e been in 

satisfactory operation, on three installations of s imilar size and 

type as this project, for at least three years. 

2. The Government reserves the right to require the  Contractor to 

submit a list of installations where the materials and equipment 

have been in operation before approval. 

 
C. Service Qualifications: There shall be a permane nt service organization 

maintained or trained by the manufacturer which wil l render 

satisfactory service to this installation within ei ght hours of receipt 

of notification that service is needed. Submit name  and address of 

service organizations. 

1.5 APPLICABLE PUBLICATIONS 

A. Applicable publications listed in all Sections o f Division 26 are the 

latest issue, unless otherwise noted. 

B. Products specified in all sections of Division 2 6 shall comply with the 

applicable publications listed in each section. 

1.6 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of cu rrent production by 

manufacturers regularly engaged in the manufacture of such items, and 

for which replacement parts shall be available. 

B. When more than one unit of the same class or typ e of materials and 

equipment is required, such units shall be the prod uct of a single 

manufacturer. 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be prod ucts of the same 

manufacturer. 

2. Manufacturers of equipment assemblies, which inc lude components made 

by others, shall assume complete responsibility for  the final 

assembled unit. 

3. Components shall be compatible with each other a nd with the total 

assembly for the intended service. 

4. Constituent parts which are similar shall be the  product of a single 

manufacturer. 

D. Factory wiring and terminals shall be identified  on the equipment being 

furnished and on all wiring diagrams. 
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E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessi ng factory tests. 

The Contractor shall notify the Government through the CONTRACTING 

OFFICER REPRESENTATIVE a minimum of 15 working days  prior to the 

manufacturer’s performing the factory tests. 

2. Four copies of certified test reports shall be f urnished to the 

CONTRACTING OFFICER REPRESENTATIVE two weeks prior to final 

inspection and not more than 90 days after completi on of the tests. 

3. When materials and equipment fail factory tests,  and re-testing and 

re-inspection is required, the Contractor shall be liable for all 

additional expenses for the Government to witness r e-testing. 

1.7 VARIATIONS FROM CONTRACT REQUIREMENTS 

A. Where the Government or the Contractor requests variations from the 

contract requirements, the connecting work and rela ted components shall 

include, but not be limited to additions or changes  to branch circuits, 

circuit protective devices, conduits, wire, feeders , controls, panels 

and installation methods. 

1.8 MATERIALS AND EQUIPMENT PROTECTION 

A. Materials and equipment shall be protected durin g shipment and storage 

against physical damage, vermin, dirt, corrosive su bstances, fumes, 

moisture, cold and rain. 

1. Store materials and equipment indoors in clean d ry space with 

uniform temperature to prevent condensation.   

2. During installation, equipment shall be protecte d against entry of 

foreign matter, and be vacuum-cleaned both inside a nd outside before 

testing and operating.  Compressed air shall not be  used to clean 

equipment.  Remove loose packing and flammable mate rials from inside 

equipment. 

3. Damaged equipment shall be repaired or replaced,  as determined by 

the CONTRACTING OFFICER REPRESENTATIVE. 

4. Painted surfaces shall be protected with factory  installed removable 

heavy kraft paper, sheet vinyl or equal. 

5. Damaged paint on equipment shall be refinished w ith the same quality 

of paint and workmanship as used by the manufacture r so repaired 

areas are not obvious. 
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1.9 WORK PERFORMANCE 

A. All electrical work shall comply with the requir ements of NFPA 70 

(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J  – General 

Environmental Controls, OSHA Part 1910 subpart K – Medical and First 

Aid, and OSHA Part 1910 subpart S – Electrical, in addition to other 

references required by contract. 

B. Job site safety and worker safety is the respons ibility of the 

Contractor. 

C. Electrical work shall be accomplished with all a ffected circuits or 

equipment de-energized. When an electrical outage c annot be 

accomplished in this manner for the required work, the following 

requirements are mandatory: 

1. Electricians must use full protective equipment (i.e., certified and 

tested insulating material to cover exposed energiz ed electrical 

components, certified and tested insulated tools, e tc.) while 

working on energized systems in accordance with NFP A 70E. 

2. Before initiating any work, a job specific work plan must be 

developed by the Contractor with a peer review cond ucted and 

documented by the CONTRACTING OFFICER REPRESENTATIV E and Medical 

Center staff. The work plan must include procedures  to be used on 

and near the live electrical equipment, barriers to  be installed, 

safety equipment to be used, and exit pathways. 

3. Work on energized circuits or equipment cannot b egin until prior 

written approval is obtained from the CONTRACTING O FFICER 

REPRESENTATIVE. 

D. For work that affects existing electrical system s, arrange, phase and 

perform work to assure minimal interference with no rmal functioning of 

the facility. Refer to Article OPERATIONS AND STORA GE AREAS under 

Section 01 00 00, GENERAL REQUIREMENTS. 

E. New work shall be installed and connected to exi sting work neatly, 

safely and professionally. Disturbed or damaged wor k shall be replaced 

or repaired to its prior conditions, as required by  Section 01 00 00, 

GENERAL REQUIREMENTS. 

F. Coordinate location of equipment and conduit wit h other trades to 

minimize interference. 
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1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS 

A. Equipment location shall be as close as practica l to locations shown on 

the drawings. 

B. Working clearances shall not be less than specif ied in the NEC. 

C. Inaccessible Equipment: 

1. Where the Government determines that the Contrac tor has installed 

equipment not readily accessible for operation and maintenance, the 

equipment shall be removed and reinstalled as direc ted at no 

additional cost to the Government. 

2. "Readily accessible” is defined as being capable  of being reached 

quickly for operation, maintenance, or inspections without the use 

of ladders, or without climbing or crawling under o r over obstacles 

such as, but not limited to, motors, pumps, belt gu ards, 

transformers, piping, ductwork, conduit and raceway s. 

D. Electrical service entrance equipment and arrang ements for temporary 

and permanent connections to the electric utility c ompany’s system 

shall conform to the electric utility company's req uirements. 

Coordinate fuses, circuit breakers and relays with the electric utility 

company’s system, and obtain electric utility compa ny approval for 

sizes and settings of these devices. 

1.11 EQUIPMENT IDENTIFICATION 

A. In addition to the requirements of the NEC, inst all an identification 

sign which clearly indicates information required f or use and 

maintenance of items such as switchboards and switc hgear, panelboards, 

cabinets, motor controllers, fused and non-fused sa fety switches, 

generators, automatic transfer switches, separately  enclosed circuit 

breakers, individual breakers and controllers in sw itchboards, 

switchgear and motor control assemblies, control de vices and other 

significant equipment. 

B. Identification signs for Normal Power System equ ipment shall be 

laminated black phenolic resin with a white core wi th engraved 

lettering.  Identification signs for Essential Elec trical System (EES) 

equipment, as defined in the NEC, shall be laminate d red phenolic resin 

with a white core with engraved lettering. Letterin g shall be a minimum 

of 12 mm (1/2 inch) high. Identification signs shal l indicate equipment 

designation, rated bus amperage, voltage, number of  phases, number of 
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wires, and type of EES power branch as applicable.  Secure nameplates 

with screws. 

C. Install adhesive arc flash warning labels on all  equipment as required 

by NFPA 70E.  Label shall indicate the arc hazard b oundary (inches), 

working distance (inches), arc flash incident energ y at the working 

distance (calories/cm2), required PPE category and description 

including the  glove rating, voltage rating of the equipment, limited 

approach distance (inches), restricted approach dis tance (inches), 

prohibited approach distance (inches), equipment/bu s name, date 

prepared, and manufacturer name and address. 

1.12 SUBMITTALS 

A. Submit to the CONTRACTING OFFICER REPRESENTATIVE  in accordance with 

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.  

B. The Government's approval shall be obtained for all materials and 

equipment before delivery to the job site.  Deliver y, storage or 

installation of materials and equipment which has n ot had prior 

approval will not be permitted. 

C. All submittals shall include six copies of adequ ate descriptive 

literature, catalog cuts, shop drawings, test repor ts, certifications, 

samples, and other data necessary for the Governmen t to ascertain that 

the proposed materials and equipment comply with dr awing and 

specification requirements.  Catalog cuts submitted  for approval shall 

be legible and clearly identify specific materials and equipment being 

submitted. 

D. Submittals for individual systems and equipment assemblies which 

consist of more than one item or component shall be  made for the system 

or assembly as a whole.  Partial submittals will no t be considered for 

approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION___ _______________". 

2. Submittals shall be marked to show specification  reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 

1. Information that confirms compliance with contra ct requirements. 

Include the manufacturer's name, model or catalog n umbers, catalog 
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information, technical data sheets, shop drawings, manuals, 

pictures, nameplate data, and test reports as requi red. 

2. Elementary and interconnection wiring diagrams f or communication and 

signal systems, control systems, and equipment asse mblies. All 

terminal points and wiring shall be identified on w iring diagrams. 

3. Parts list which shall include information for r eplacement parts and 

ordering instructions, as recommended by the equipm ent manufacturer. 

F. Maintenance and Operation Manuals:  

1. Submit as required for systems and equipment spe cified in the 

technical sections. Furnish in hardcover binders or  an approved 

equivalent. 

2. Inscribe the following identification on the cov er: the words 

"MAINTENANCE AND OPERATION MANUAL," the name and lo cation of the 

system, material, equipment, building, name of Cont ractor, and 

contract name and number. Include in the manual the  names, 

addresses, and telephone numbers of each subcontrac tor installing 

the system or equipment and the local representativ es for the 

material or equipment. 

3. Provide a table of contents and assemble the man ual to conform to 

the table of contents, with tab sheets placed befor e instructions 

covering the subject. The instructions shall be leg ible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with 

data to explain detailed operation and control of t he equipment. 

b. A control sequence describing start-up, operatio n, and shutdown. 

c. Description of the function of each principal it em of equipment. 

d. Installation instructions. 

e. Safety precautions for operation and maintenance . 

f. Diagrams and illustrations. 

g. Periodic maintenance and testing procedures and frequencies, 

including replacement parts numbers. 

h. Performance data. 

i. Pictorial "exploded" parts list with part number s. Emphasis shall 

be placed on the use of special tools and instrumen ts.  The list 



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 

                 VA master 12-12 
 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS 
26 05 11 - 9 

shall indicate sources of supply, recommended spare  and 

replacement parts, and name of servicing organizati on. 

j. List of factory approved or qualified permanent servicing 

organizations for equipment repair and periodic tes ting and 

maintenance, including addresses and factory certif ication 

qualifications. 

G. Approvals will be based on complete submission o f shop drawings, 

manuals, test reports, certifications, and samples as applicable. 

H. After approval and prior to installation, furnis h the CONTRACTING 

OFFICER REPRESENTATIVE with one sample of each of t he following: 

1. A minimum 300 mm (12 inches) length of each type  and size of wire 

and cable along with the tag from the coils or reel s from which the 

sample was taken. The length of the sample shall be  sufficient to 

show all markings provided by the manufacturer. 

2. Each type of conduit coupling, bushing, and term ination fitting.  

3. Conduit hangers, clamps, and supports.  

4. Duct sealing compound.  

5. Each type of receptacle, toggle switch, lighting  control sensor, 

outlet box, manual motor starter, device wall plate , engraved 

nameplate, wire and cable splicing and terminating material, and 

branch circuit single pole molded case circuit brea ker. 

1.13 SINGULAR NUMBER  

A. Where any device or part of equipment is referre d to in these 

specifications in the singular number (e.g., "the s witch"), this 

reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on t he drawings. 

1.14 ACCEPTANCE CHECKS AND TESTS 

A. The Contractor shall furnish the instruments, ma terials, and labor for 

tests. 

B. Where systems are comprised of components specif ied in more than one 

section of Division 26, the Contractor shall coordi nate the 

installation, testing, and adjustment of all compon ents between various 

manufacturer’s representatives and technicians so t hat a complete, 

functional, and operational system is delivered to the Government. 

C. When test results indicate any defects, the Cont ractor shall repair or 

replace the defective materials or equipment, and r epeat the tests.  
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Repair, replacement, and retesting shall be accompl ished at no 

additional cost to the Government. 

1.15 WARRANTY 

A. All work performed and all equipment and materia l furnished under this 

Division shall be free from defects and shall remai n so for a period of 

one year from the date of acceptance of the entire installation by the 

Contracting Officer for the Government. 

1.16 INSTRUCTION 

A. Instruction to designated Government personnel s hall be provided for 

the particular equipment or system as required in e ach associated 

technical specification section. 

B. Furnish the services of competent instructors to  give full instruction 

in the adjustment, operation, and maintenance of th e specified 

equipment and system, including pertinent safety re quirements.  

Instructors shall be thoroughly familiar with all a spects of the 

installation, and shall be trained in operating the ory as well as 

practical operation and maintenance procedures. 

C. A training schedule shall be developed and submi tted by the Contractor 

and approved by the CONTRACTING OFFICER REPRESENTAT IVE at least 30 days 

prior to the planned training. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

---END--- 
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SECTION 26 05 19 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of the electrical conductors and cables for  use in electrical 

systems rated 600 V and below, indicated as cable(s ), conductor(s), 

wire, or wiring in this section. 

1.2 RELATED WORK 

A. Section 07 84 00, FIRESTOPPING: Sealing around p enetrations to maintain 

the integrity of fire-resistant rated construction.  

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits 

for conductors and cables. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 FACTORY TESTS 

A. Conductors and cables shall be thoroughly tested  at the factory per 

NEMA to ensure that there are no electrical defects . Factory tests 

shall be certified.  

1.5 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit the following data for approval: 

1) Electrical ratings and insulation type for each conductor and 

cable. 

2) Splicing materials and pulling lubricant. 
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2. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the condu ctors and cables 

conform to the requirements of the drawings and spe cifications. 

b. Certification by the Contractor that the conduct ors and cables 

have been properly installed, adjusted, and tested.  

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are reference in the text by designation only. 

B. American Society of Testing Material (ASTM): 

D2301-10................Standard Specification for Vinyl Chloride 

Plastic Pressure-Sensitive Electrical 

Insulating Tape 

D2304-10................Test Method for Thermal End urance of Rigid 

Electrical Insulating Materials 

D3005-10................Low-Temperature Resistant V inyl Chloride 

Plastic Pressure-Sensitive Electrical 

Insulating Tape 

C. National Electrical Manufacturers Association (N EMA): 

WC 70-09................Power Cables Rated 2000 Vol ts or Less for the 

Distribution of Electrical Energy 

D. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

E. Underwriters Laboratories, Inc. (UL): 

44-10...................Thermoset-Insulated Wires a nd Cables 

83-08...................Thermoplastic-Insulated Wir es and Cables 

467-07..................Grounding and Bonding Equip ment 

486A-486B-03............Wire Connectors 

486C-04.................Splicing Wire Connectors 

486D-05.................Sealed Wire Connector Syste ms 

486E-09.................Equipment Wiring Terminals for Use with 

Aluminum and/or Copper Conductors 

493-07..................Thermoplastic-Insulated Und erground Feeder and 

Branch Circuit Cables 

514B-04.................Conduit, Tubing, and Cable Fittings 
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PART 2 - PRODUCTS  

2.1 CONDUCTORS AND CABLES 

A. Conductors and cables shall be in accordance wit h NEMA, UL, as 

specified herein, and as shown on the drawings. 

B. All conductors shall be copper. 

C. Single Conductor and Cable: 

1. No. 12 AWG: Minimum size, except where smaller s izes are specified 

herein or shown on the drawings. 

2. No. 8 AWG and larger: Stranded. 

3. No. 10 AWG and smaller: Solid; except shall be s tranded for final 

connection to motors, transformers, and vibrating e quipment. 

4. Insulation: THHN-THWN and XHHW-2.  XHHW-2 shall be used for isolated 

power systems. 

 
E. Color Code: 

1. No. 10 AWG and smaller: Solid color insulation o r solid color 

coating. 

2. No. 8 AWG and larger: Color-coded using one of t he following 

methods: 

a. Solid color insulation or solid color coating. 

b. Stripes, bands, or hash marks of color specified . 

c. Color using 19 mm (0.75 inches) wide tape.  

4. For modifications and additions to existing wiri ng systems, color 

coding shall conform to the existing wiring system.  

5. Conductors shall be color-coded as follows: 

208/120 V Phase 480/277 V 

Black A Brown 

Red B Orange 

Blue C Yellow 

White Neutral Gray * 

* or white with colored (other than green) tracer. 

 

6. Lighting circuit “switch legs”, and 3-way and 4- way switch 

“traveling wires,” shall have color coding that is unique and 

distinct (e.g., pink and purple) from the color cod ing indicated 
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above. The unique color codes shall be solid and in  accordance with 

the NEC. Coordinate color coding in the field with the CONTRACTING 

OFFICER REPRESENTATIVE. 

7. Color code for isolated power system wiring shal l be in accordance 

with the NEC. 

2.2 SPLICES 

A. Splices shall be in accordance with NEC and UL. 

B. Above Ground Splices for No. 10 AWG and Smaller:  

1. Solderless, screw-on, reusable pressure cable ty pe, with integral 

insulation, approved for copper and aluminum conduc tors. 

2. The integral insulator shall have a skirt to com pletely cover the 

stripped conductors. 

3. The number, size, and combination of conductors used with the 

connector, as listed on the manufacturer's packagin g, shall be 

strictly followed. 

C. Above Ground Splices for No. 8 AWG to No. 4/0 AW G: 

1. Compression, hex screw, or bolt clamp-type of hi gh conductivity and 

corrosion-resistant material, listed for use with c opper and 

aluminum conductors. 

2. Insulate with materials approved for the particu lar use, location, 

voltage, and temperature. Insulation level shall be  not less than 

the insulation level of the conductors being joined . 

3. Splice and insulation shall be product of the sa me manufacturer. 

4. All bolts, nuts, and washers used with splices s hall be zinc-plated. 

D. Above Ground Splices for 250 kcmil and Larger: 

1. Long barrel “butt-splice” or “sleeve” type compr ession connectors, 

with minimum of two compression indents per wire, l isted for use 

with copper and aluminum conductors. 

2. Insulate with materials approved for the particu lar use, location, 

voltage, and temperature. Insulation level shall be  not less than 

the insulation level of the conductors being joined . 

3. Splice and insulation shall be product of the sa me manufacturer. 

2.3 CONNECTORS AND TERMINATIONS 

A. Mechanical type of high conductivity and corrosi on-resistant material, 

listed for use with copper and aluminum conductors.  
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B. Long barrel compression type of high conductivit y and 

corrosion-resistant material, with minimum of two c ompression indents 

per wire, listed for use with copper and aluminum c onductors. 

C. All bolts, nuts, and washers used to connect con nections and 

terminations to bus bars or other termination point s shall be //zinc-

plated//cadmium-plated// steel. 

2.4 CONTROL WIRING 

A. Unless otherwise specified elsewhere in these sp ecifications, control 

wiring shall be as specified herein, except that th e minimum size shall 

be not less than No. 14 AWG. 

B. Control wiring shall be sized such that the volt age drop under in-rush 

conditions does not adversely affect operation of t he controls. 

2.5 WIRE LUBRICATING COMPOUND 

A. Lubricating compound shall be suitable for the w ire insulation and 

conduit, and shall not harden or become adhesive. 

B. Shall not be used on conductors for isolated pow er systems. 

 
PART 3 - EXECUTION  

3.1 GENERAL  

A. Install conductors in accordance with the NEC, a s specified, and as 

shown on the drawings. 

B. Install all conductors in raceway systems. 

C. Splice conductors only in outlet boxes, junction  boxes, pullboxes, 

manholes, or handholes. 

D. Conductors of different systems (e.g., 120 V and  277 V) shall not be 

installed in the same raceway. 

E. Install cable supports for all vertical feeders in accordance with the 

NEC. Provide split wedge type which firmly clamps e ach individual cable 

and tightens due to cable weight. 

F. In panelboards, cabinets, wireways, switches, en closures, and equipment 

assemblies, neatly form, train, and tie the conduct ors with non-

metallic ties. 

G. For connections to motors, transformers, and vib rating equipment, 

stranded conductors shall be used only from the las t fixed point of 

connection to the motors, transformers, or vibratin g equipment. 
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H. Use expanding foam or non-hardening duct-seal to  seal conduits entering 

a building, after installation of conductors. 

I. Conductor and Cable Pulling: 

1. Provide installation equipment that will prevent  the cutting or 

abrasion of insulation during pulling. Use lubrican ts approved for 

the cable. 

2. Use nonmetallic pull ropes. 

3. Attach pull ropes by means of either woven baske t grips or pulling 

eyes attached directly to the conductors. 

4. All conductors in a single conduit shall be pull ed simultaneously. 

5. Do not exceed manufacturer’s recommended maximum  pulling tensions 

and sidewall pressure values. 

J. No more than three branch circuits shall be inst alled in any one 

conduit. 

K. When stripping stranded conductors, use a tool t hat does not damage the 

conductor or remove conductor strands. 

3.3 SPLICE AND TERMINATION INSTALLATION 

A. Splices and terminations shall be mechanically a nd electrically secure, 

and tightened to manufacturer’s published torque va lues using a torque 

screwdriver or wrench. 

B. Where the Government determines that unsatisfact ory splices or 

terminations have been installed, replace the splic es or terminations 

at no additional cost to the Government. 

3.4 CONDUCTOR IDENTIFICATION 

A. When using colored tape to identify phase, neutr al, and ground 

conductors larger than No. 8 AWG, apply tape in hal f-overlapping turns 

for a minimum of 75 mm (3 inches) from terminal poi nts, and in junction 

boxes, pullboxes, and manholes. Apply the last two laps of tape with no 

tension to prevent possible unwinding. Where cable markings are covered 

by tape, apply tags to cable, stating size and insu lation type. 

3.5 FEEDER CONDUCTOR IDENTIFICATION 

A. In each interior pullbox and each underground ma nhole and handhole, 

install brass tags on all feeder conductors to clea rly designate their 

circuit identification and voltage. The tags shall be the embossed 

type, 40 mm (1-1/2 inches) in diameter and 40 mils thick. Attach tags 

with plastic ties.  
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3.6 EXISTING CONDUCTORS 

A. Unless specifically indicated on the plans, exis ting conductors shall 

not be reused.  

3.7 CONTROL WIRING INSTALLATION 

A. Unless otherwise specified in other sections, in stall control wiring 

and connect to equipment to perform the required fu nctions as specified 

or as shown on the drawings.  

B. Install a separate power supply circuit for each  system, except where 

otherwise shown on the drawings. 

3.8 CONTROL WIRING IDENTIFICATION 

A. Install a permanent wire marker on each wire at each termination. 

B. Identifying numbers and letters on the wire mark ers shall correspond to 

those on the wiring diagrams used for installing th e systems. 

C. Wire markers shall retain their markings after c leaning. 

D. In each manhole and handhole, install embossed b rass tags to identify 

the system served and function. 

3.10 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's re commendations.  In 

addition, include the following: 

1. Visual Inspection and Tests: Inspect physical co ndition. 

2. Electrical tests: 

a. After installation but before connection to util ization devices, 

such as fixtures, motors, or appliances, test condu ctors phase-

to-phase and phase-to-ground resistance with an ins ulation 

resistance tester.  Existing conductors to be reuse d shall also 

be tested.   

b. Applied voltage shall be 500 V DC for 300 V rate d cable, and 1000 

V DC for 600 V rated cable. Apply test for one minu te or until 

reading is constant for 15 seconds, whichever is lo nger. Minimum 

insulation resistance values shall not be less than  25 megohms 

for 300 V rated cable and 100 megohms for 600 V rat ed cable. 

c. Perform phase rotation test on all three-phase c ircuits. 

---END--- 
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SECTION 26 05 26 
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of grounding and bonding equipment, indicat ed as grounding 

equipment in this section.  

B. “Grounding electrode system” refers to grounding  electrode conductors 

and all electrodes required or allowed by NEC, as w ell as made, 

supplementary, and lightning protection system grou nding electrodes. 

C. The terms “connect” and “bond” are used intercha ngeably in this section 

and have the same meaning. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26.  

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduit and 

boxes. 

D. Section 26 24 16, PANELBOARDS: Low-voltage panel boards. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit plans showing the location of system grou nding electrodes 

and connections, and the routing of aboveground and  underground 

grounding electrode conductors. 

2. Test Reports: 

a. Two weeks prior to the final inspection, submit ground resistance 

field test reports to the CONTRACTING OFFICER REPRE SENTATIVE. 
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3. Certifications: 

a. Certification by the Contractor that the groundi ng equipment has 

been properly installed and tested.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B. American Society for Testing and Materials (ASTM ): 

B1-07...................Standard Specification for Hard-Drawn Copper 

Wire 

B3-07...................Standard Specification for Soft or Annealed 

Copper Wire 

B8-11...................Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard, 

or Soft 

C. Institute of Electrical and Electronics Engineer s, Inc. (IEEE): 

81-83...................IEEE Guide for Measuring Ea rth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System Part 1: Normal Measurements 

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

70E-12..................National Electrical Safety Code 

99-12...................Health Care Facilities 

E. Underwriters Laboratories, Inc. (UL):  

44-10 ..................Thermoset-Insulated Wires a nd Cables 

83-08 ..................Thermoplastic-Insulated Wir es and Cables 

467-07 .................Grounding and Bonding Equip ment  

 
PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be insulate d stranded copper, 

except that sizes No. 10 AWG and smaller shall be s olid copper. 

Insulation color shall be continuous green for all equipment grounding 

conductors, except that wire sizes No. 4 AWG and la rger shall be 

identified per NEC. 
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B. Bonding conductors shall be bare stranded copper , except that sizes No. 

10 AWG and smaller shall be bare solid copper.  Bon ding conductors 

shall be stranded for final connection to motors, t ransformers, and 

vibrating equipment.  

C. Conductor sizes shall not be less than shown on the drawings, or not 

less than required by the NEC, whichever is greater . 

D. Insulation: THHN-THWN and XHHW-2.  XHHW-2 shall be used for isolated 

power systems. 

2.2 GROUND RODS 

A. copper clad steel, 19 mm (0.75 inch) diameter by  3 M (10 feet) long.   

B. Quantity of rods shall be as shown on the drawin gs, and as required to 

obtain the specified ground resistance.  

2.3 CONCRETE ENCASED ELECTRODE 

A. Concrete encased electrode shall be No. 4 AWG ba re copper wire, 

installed per NEC. 

2.4 GROUND CONNECTIONS 

A. Below Grade and Inaccessible Locations: Exotherm ic-welded type 

connectors.  

B. Above Grade: 

1. Bonding Jumpers: Listed for use with aluminum an d copper conductors.  

For wire sizes No. 8 AWG and larger, use compressio n-type 

connectors.  For wire sizes smaller than No. 8 AWG,  use mechanical 

type lugs.  Connectors or lugs shall use zinc-plate d, nuts, and 

washers.  Bolts shall be torqued to the values reco mmended by the 

manufacturer. 

2. Connection to Building Steel: Exothermic-welded type connectors. 

3. Connection to Grounding Bus Bars: Listed for use  with aluminum and 

copper conductors.  Use mechanical type lugs, with zinc-plated, 

bolts, nuts, and washers. Bolts shall be torqued to  the values 

recommended by the manufacturer. 

4. Connection to Equipment Rack and Cabinet Ground Bars: Listed for use 

with aluminum and copper conductors.  Use mechanica l type lugs, with 

zinc-plated bolts, nuts, and washers. Bolts shall b e torqued to the 

values recommended by the manufacturer. 
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2.5 EQUIPMENT RACK AND CABINET GROUND BARS 

A. Provide solid copper ground bars designed for mo unting on the framework 

of open or cabinet-enclosed equipment racks.  Groun d bars shall have 

minimum dimensions of 6.3 mm (0.25 inch) thick x 19  mm (0.75 inch) 

wide, with length as required or as shown on the dr awings.  Provide 

insulators and mounting brackets. 

2.6 GROUND TERMINAL BLOCKS 

A. At any equipment mounting location (e.g., backbo ards and hinged cover 

enclosures) where rack-type ground bars cannot be m ounted, provide 

mechanical type lugs, with zinc-plated bolts, nuts,  and washers. Bolts 

shall be torqued to the values recommended by the m anufacturer. 

2.7 GROUNDING BUS BAR 

A. Pre-drilled rectangular copper bar with stand-of f insulators, minimum 

6.3 mm (0.25 inch) thick x 100 mm (4 inches) high i n cross-section, 

length as shown on the drawings, with hole size, qu antity, and spacing 

per detail shown on the drawings.  Provide insulato rs and mounting 

brackets. 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Install grounding equipment in accordance with t he NEC, as shown on the 

drawings, and as specified herein.  

B. System Grounding:  

1. Secondary service neutrals: Ground at the supply  side of the 

secondary disconnecting means and at the related tr ansformer.  

2. Separately derived systems (transformers downstr eam from the service 

entrance): Ground the secondary neutral.  

C. Equipment Grounding: Metallic piping, building s tructural steel, 

electrical enclosures, raceways, junction boxes, ou tlet boxes, 

cabinets, machine frames, and other conductive item s in close proximity 

with electrical circuits, shall be bonded and groun ded.  

3.2 INACCESSIBLE GROUNDING CONNECTIONS 

A. Make grounding connections, which are normally b uried or otherwise 

inaccessible, by exothermic weld. 
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3.3 SECONDARY VOLTAGE EQUIPMENT AND CIRCUITS  

A. Main Bonding Jumper: Bond the secondary service neutral to the ground 

bus in the service equipment.  

B. Metallic Piping, Building Structural Steel, and Supplemental 

Electrode(s):  

1. Provide a grounding electrode conductor sized pe r NEC between the 

service equipment ground bus and all metallic water  pipe systems, 

building structural steel, and supplemental or made  electrodes. 

Provide jumpers across insulating joints in the met allic piping.  

2. Provide a supplemental ground electrode as shown  on the drawings and 

bond to the grounding electrode system.  

C. Switchgear, Switchboards, Unit Substations, Pane lboards, Motor Control 

Centers, Engine-Generators, Automatic Transfer Swit ches, and other 

electrical equipment:  

1. Connect the equipment grounding conductors to th e ground bus.  

2. Connect metallic conduits by grounding bushings and equipment 

grounding conductor to the equipment ground bus. 

D. Transformers:  

1. Exterior: Exterior transformers supplying interi or service equipment 

shall have the neutral grounded at the transformer secondary. 

Provide a grounding electrode at the transformer.  

2. Separately derived systems (transformers downstr eam from service 

equipment): Ground the secondary neutral at the tra nsformer. Provide 

a grounding electrode conductor from the transforme r to the nearest 

component of the grounding electrode system. 

3.4 RACEWAY  

A. Conduit Systems: 

1. Ground all metallic conduit systems. All metalli c conduit systems 

shall contain an equipment grounding conductor.  

2. Non-metallic conduit systems, except non-metalli c feeder conduits 

that carry a grounded conductor from exterior trans formers to 

interior or building-mounted service entrance equip ment, shall 

contain an equipment grounding conductor. 
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3. Metallic conduit that only contains a grounding conductor, and is 

provided for its mechanical protection, shall be bo nded to that 

conductor at the entrance and exit from the conduit . 

4. Metallic conduits which terminate without mechan ical connection to 

an electrical equipment housing by means of locknut  and bushings or 

adapters, shall be provided with grounding bushings . Connect 

bushings with a equipment grounding conductor to th e equipment 

ground bus. 

B. Feeders and Branch Circuits: Install equipment g rounding conductors 

with all feeders, and power and lighting branch cir cuits.  

C. Boxes, Cabinets, Enclosures, and Panelboards:  

1. Bond the equipment grounding conductor to each p ullbox, junction 

box, outlet box, device box, cabinets, and other en closures through 

which the conductor passes (except for special grou nding systems for 

intensive care units and other critical units shown ).  

2. Provide lugs in each box and enclosure for equip ment grounding 

conductor termination. 

D. Wireway Systems: 

1. Bond the metallic structures of wireway to provi de electrical 

continuity throughout the wireway system, by connec ting a No. 6 AWG 

bonding jumper at all intermediate metallic enclosu res and across 

all section junctions. 

2. Install insulated No. 6 AWG bonding jumpers betw een the wireway 

system, bonded as required above, and the closest b uilding ground at 

each end and approximately every 16 M (50 feet). 

3. Use insulated No. 6 AWG bonding jumpers to groun d or bond metallic 

wireway at each end for all intermediate metallic e nclosures and 

across all section junctions. 

4. Use insulated No. 6 AWG bonding jumpers to groun d cable tray to 

column-mounted building ground plates (pads) at eac h end and 

approximately every 15 M (49 feet). 

E. Receptacles shall not be grounded through their mounting screws. Ground 

receptacles with a jumper from the receptacle green  ground terminal to 

the device box ground screw and a jumper to the bra nch circuit 

equipment grounding conductor.  
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F. Ground lighting fixtures to the equipment ground ing conductor of the 

wiring system. Fixtures connected with flexible con duit shall have a 

green ground wire included with the power wires fro m the fixture 

through the flexible conduit to the first outlet bo x.  

G. Fixed electrical appliances and equipment shall be provided with a 

ground lug for termination of the equipment groundi ng conductor.  

H. Panelboard Bonding in Patient Care Areas: The eq uipment grounding 

terminal buses of the normal and essential branch c ircuit panel boards 

serving the same individual patient vicinity shall be bonded together 

with an insulated continuous copper conductor not l ess than No. 10 AWG, 

installed in rigid metal conduit.  

3.5 GROUND RESISTANCE  

A. Grounding system resistance to ground shall not exceed 5 ohms. Make any 

modifications or additions to the grounding electro de system necessary 

for compliance without additional cost to the Gover nment. Final tests 

shall ensure that this requirement is met. 

B. Grounding system resistance shall comply with th e electric utility 

company ground resistance requirements.  

3.6 ACCEPTANCE CHECKS AND TESTS  

A. Resistance of the grounding electrode system sha ll be measured using a 

four-terminal fall-of-potential method as defined i n IEEE 81. Ground 

resistance measurements shall be made before the el ectrical 

distribution system is energized or connected to th e electric utility 

company ground system, and shall be made in normall y dry conditions not 

fewer than 48 hours after the last rainfall.  

B. Resistance measurements of separate grounding el ectrode systems shall 

be made before the systems are bonded together.  Th e combined 

resistance of separate systems may be used to meet the required 

resistance, but the specified number of electrodes must still be 

provided. 

C. Below-grade connections shall be visually inspec ted by the CONTRACTING 

OFFICER REPRESENTATIVE prior to backfilling.  The C ontractor shall 

notify the CONTRACTING OFFICER REPRESENTATIVE 24 ho urs before the 

connections are ready for inspection. 

---END--- 
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SECTION 26 05 33 
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

conduit, fittings, and boxes, to form complete, coo rdinated, grounded 

raceway systems. Raceways are required for all wiri ng unless shown or 

specified otherwise. 

B. Definitions: The term conduit, as used in this s pecification, shall 

mean any or all of the raceway types specified. 

1.2 RELATED WORK  

A. Section 07 84 00, FIRESTOPPING: Sealing around p enetrations to maintain 

the integrity of fire rated construction. 

B. Section 07 92 00, JOINT SEALANTS: Sealing around  conduit penetrations 

through the building envelope to prevent moisture m igration into the 

building. 

C. Section 09 91 00, PAINTING: Identification and p ainting of conduit and 

other devices. 

D. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements and items that are common t o more than one 

section of Division 26. 

E. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

 In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS, submit the following: 

A. Manufacturer's Literature and Data: Showing each  cable type and rating. 

The specific item proposed and its area of applicat ion shall be 

identified on the catalog cuts. 

B. Shop Drawings: 

1. Size and location of main feeders. 
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2. Size and location of panels and pull-boxes. 

3. Layout of required conduit penetrations through structural elements. 

C. Certifications:  

1. Two weeks prior to the final inspection, submit four copies of the 

following certifications to the CONTRACTING OFFICER  REPRESENTATIVE:  

a. Certification by the manufacturer that the mater ial conforms to 

the requirements of the drawings and specifications .  

b. Certification by the contractor that the materia l has been 

properly installed.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. American National Standards Institute (ANSI): 

C80.1-05................Electrical Rigid Steel Cond uit 

C80.3-05................Steel Electrical Metal Tubi ng 

C80.6-05................Electrical Intermediate Met al Conduit 

C. National Fire Protection Association (NFPA): 

70-08...................National Electrical Code (N EC) 

D. Underwriters Laboratories, Inc. (UL): 

1-05....................Flexible Metal Conduit  

5-04....................Surface Metal Raceway and F ittings 

6-07....................Electrical Rigid Metal Cond uit - Steel 

50-95...................Enclosures for Electrical E quipment 

360-093.................Liquid-Tight Flexible Steel  Conduit 

467-07..................Grounding and Bonding Equip ment 

514A-04.................Metallic Outlet Boxes 

514B-04.................Conduit, Tubing, and Cable Fittings 

514C-96.................Nonmetallic Outlet Boxes, F lush-Device Boxes 

and Covers  

651-05..................Schedule 40 and 80 Rigid PV C Conduit and 

Fittings 

651A-00.................Type EB and A Rigid PVC Con duit and HDPE 

Conduit 

797-07..................Electrical Metallic Tubing 
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1242-06.................Electrical Intermediate Met al Conduit - Steel 

E. National Electrical Manufacturers Association (N EMA): 

TC-2-03.................Electrical Polyvinyl Chlori de (PVC) Tubing and  

Conduit 

TC-3-04.................PVC Fittings for Use with R igid PVC Conduit and 

Tubing 

FB1-07..................Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 

Cable 

PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Conduit Size: In accordance with the NEC, but no t less than 0.5 in [13 

mm] unless otherwise shown. Where permitted by the NEC, 0.5 in [13 mm] 

flexible conduit may be used for tap connections to  recessed lighting 

fixtures. 

B. Conduit:  

1. Rigid steel: Shall conform to UL 6 and ANSI C80. 1. 

2. Electrical metallic tubing (EMT): Shall conform to UL 797 and ANSI 

C80.3. Maximum size not to exceed 4 in [105 mm] and  shall be 

permitted only with cable rated 600 V or less. 

3. Liquid-tight flexible metal conduit: Shall confo rm to UL 360. 

C. Conduit Fittings:  

1. Rigid steel and IMC conduit fittings:  

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Standard threaded couplings, locknuts, bushings,  conduit bodies, 

and elbows: Only steel or malleable iron materials are 

acceptable. Integral retractable type IMC couplings  are also 

acceptable. 

c. Locknuts: Bonding type with sharp edges for digg ing into the 

metal wall of an enclosure. 

d. Bushings: Metallic insulating type, consisting o f an insulating 

insert, molded or locked into the metallic body of the fitting. 

Bushings made entirely of metal or nonmetallic mate rial are not 

permitted. 

e. Erickson (union-type) and set screw type couplin gs: Approved for 

use in concrete are permitted for use to complete a  conduit run 
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where conduit is installed in concrete. Use set scr ews of case-

hardened steel with hex head and cup point to firml y seat in 

conduit wall for positive ground. Tightening of set  screws with 

pliers is prohibited. 

f. Sealing fittings: Threaded cast iron type. Use c ontinuous drain-

type sealing fittings to prevent passage of water v apor. In 

concealed work, install fittings in flush steel box es with blank 

cover plates having the same finishes as that of ot her electrical 

plates in the room. 

2. Electrical metallic tubing fittings:  

a. Fittings and conduit bodies shall meet the requi rements of UL 

514B, ANSI C80.3, and NEMA FB1. 

b. Only steel or malleable iron materials are accep table. 

 c. Compression couplings and connectors: Concrete- tight and rain-

tight, with connectors having insulated throats.  

d. Indent-type connectors or couplings are prohibit ed. 

e. Die-cast or pressure-cast zinc-alloy fittings or  fittings made of 

"pot metal" are prohibited. 

3. Liquid-tight flexible metal conduit fittings: 

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Only steel or malleable iron materials are accep table. 

c. Fittings must incorporate a threaded grounding c one, a steel or 

plastic compression ring, and a gland for tightenin g. Connectors 

shall have insulated throats. 

4. Expansion and deflection couplings: 

a. Conform to UL 467 and UL 514B. 

b. Accommodate a 0.75 in [19 mm] deflection, expans ion, or 

contraction in any direction, and allow 30 degree a ngular 

deflections. 

c. Include internal flexible metal braid, sized to guarantee conduit 

ground continuity and a low-impedance path for faul t currents, in 

accordance with UL 467 and the NEC tables for equip ment grounding 

conductors. 

d. Jacket: Flexible, corrosion-resistant, watertigh t, moisture and 

heat-resistant molded rubber material with stainles s steel jacket 

clamps. 



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 
                 VA master 09-10 

 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 
26 05 33 - 5 

D. Conduit Supports: 

1. Parts and hardware: Zinc-coat or provide equival ent corrosion 

protection. 

2. Individual Conduit Hangers: Designed for the pur pose, having a 

pre-assembled closure bolt and nut, and provisions for receiving a 

hanger rod. 

3. Multiple conduit (trapeze) hangers: Not less tha n 1.5 x 1.5 in [38 

mm x 38 mm], 12-gauge steel, cold-formed, lipped ch annels; with not 

less than 0.375 in [9 mm] diameter steel hanger rod s. 

4. Solid Masonry and Concrete Anchors: Self-drillin g expansion shields, 

or machine bolt expansion. 

E. Outlet, Junction, and Pull Boxes: 

1. UL-50 and UL-514A. 

2. Cast metal where required by the NEC or shown, a nd equipped with 

rustproof boxes. 

3. Sheet metal boxes: Galvanized steel, except wher e otherwise shown. 

4. Flush-mounted wall or ceiling boxes shall be ins talled with raised 

covers so that the front face of raised cover is fl ush with the 

wall. Surface-mounted wall or ceiling boxes shall b e installed with 

surface-style flat or raised covers. 

F.  Wireways: Equip with hinged covers, except where re movable covers are 

shown. Include couplings, offsets, elbows, expansio n joints, adapters, 

hold-down straps, end caps, and other fittings to m atch and mate with 

wireways as required for a complete system. 

PART 3 - EXECUTION 

3.1 PENETRATIONS 

A. Cutting or Holes: 

1. Cut holes in advance where they should be placed  in the structural 

elements, such as ribs or beams. Obtain the approva l of the 

CONTRACTING OFFICER REPRESENTATIVE prior to drillin g through 

structural elements. 

2. Cut holes through concrete and masonry in new an d existing 

structures with a diamond core drill or concrete sa w. Pneumatic 

hammers, impact electric, hand, or manual hammer-ty pe drills are not 

allowed, except where permitted by the CONTRACTING OFFICER 

REPRESENTATIVE as required by limited working space . 



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 
                 VA master 09-10 

 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 
26 05 33 - 6 

B. Firestop: Where conduits, wireways, and other el ectrical raceways pass 

through fire partitions, fire walls, smoke partitio ns, or floors, 

install a fire stop that provides an effective barr ier against the 

spread of fire, smoke and gases as specified in Sec tion 07 84 00, 

FIRESTOPPING. 

3.2 INSTALLATION, GENERAL 

A. In accordance with UL, NEC, as shown, and as spe cified herein. 

B. Install conduit as follows: 

1. In complete mechanically and electrically contin uous runs before 

pulling in cables or wires. 

2. Unless otherwise indicated on the drawings or sp ecified herein, 

installation of all conduits shall be concealed wit hin finished 

walls, floors, and ceilings.  

3. Flattened, dented, or deformed conduit is not pe rmitted. Remove and 

replace the damaged conduits with new undamaged mat erial. 

4. Assure conduit installation does not encroach in to the ceiling 

height head room, walkways, or doorways. 

5. Cut square, ream, remove burrs, and draw up tigh t. 

6. Independently support conduit at 8 ft [2.4 M] on  centers. Do not use 

other supports, i.e., suspended ceilings, suspended  ceiling 

supporting members, lighting fixtures, conduits, me chanical piping, 

or mechanical ducts. 

7. Support within 12 in [300 mm] of changes of dire ction, and within 12 

in [300 mm] of each enclosure to which connected. 

8. Close ends of empty conduit with plugs or caps a t the rough-in stage 

until wires are pulled in, to prevent entry of debr is. 

9. Conduit installations under fume and vent hoods are prohibited. 

10. Secure conduits to cabinets, junction boxes, pu ll-boxes, and outlet 

boxes with bonding type locknuts. For rigid and IMC  conduit 

installations, provide a locknut on the inside of t he enclosure, 

made up wrench tight. Do not make conduit connectio ns to junction 

box covers. 

11. Flashing of penetrations of the roof membrane i s specified in 

Section 07 60 00, FLASHING AND SHEET METAL. 

12. Conduit bodies shall only be used for changes i n direction, and 

shall not contain splices. 
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C. Conduit Bends: 

1. Make bends with standard conduit bending machine s. 

2. Conduit hickey may be used for slight offsets an d for straightening 

stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is p rohibited. 

D. Layout and Homeruns: 

1. Install conduit with wiring, including homeruns,  as shown on 

drawings. 

2. Deviations: Make only where necessary to avoid i nterferences and 

only after drawings showing the proposed deviations  have been 

submitted approved by the CONTRACTING OFFICER REPRE SENTATIVE. 

3.3 CONCEALED WORK INSTALLATION  

A. In Concrete: 

1. Conduit: Rigid steel or EMT. Do not install EMT in concrete slabs 

that are in contact with soil, gravel, or vapor bar riers. 

2. Align and run conduit in direct lines. 

3. Install conduit through concrete beams only: 

a. Where shown on the structural drawings. 

b. As approved by the CONTRACTING OFFICER REPRESENT ATIVE prior to 

construction, and after submittal of drawing showin g location, 

size, and position of each penetration. 

4. Installation of conduit in concrete that is less  than 3 in [75 mm] 

thick is prohibited. 

a. Conduit outside diameter larger than one-third o f the slab 

thickness is prohibited. 

b. Space between conduits in slabs: Approximately s ix conduit 

diameters apart, and one conduit diameter at condui t crossings.  

c. Install conduits approximately in the center of the slab so that 

there will be a minimum of 0.75 in [19 mm] of concr ete around the 

conduits. 

5. Make couplings and connections watertight. Use t hread compounds that 

are UL approved conductive type to ensure low resis tance ground 

continuity through the conduits. Tightening setscre ws with pliers is 

prohibited. 

B. Above Furred or Suspended Ceilings and in Walls:  
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1. Conduit for conductors 600 V and below: EMT. Mix ing different types 

of conduits indiscriminately in the same system is prohibited. 

2. Align and run conduit parallel or perpendicular to the building 

lines. 

3. Connect recessed lighting fixtures to conduit ru ns with maximum 6 ft 

[1.8 M] of flexible metal conduit extending from a junction box to 

the fixture. 

4. Tightening setscrews with pliers is prohibited. 

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on the drawings, expo sed conduit is only 

permitted in mechanical and electrical rooms. 

B. Conduit for Conductors 600 V and Below: EMT. Mix ing different types of 

conduits indiscriminately in the system is prohibit ed. 

C. Align and run conduit parallel or perpendicular to the building lines. 

D. Install horizontal runs close to the ceiling or beams and secure with 

conduit straps. 

E. Support horizontal or vertical runs at not over 8 ft [2.4 M] intervals. 

F. Surface metal raceways: Use only where shown. 

H. Painting: 

1. Paint exposed conduit as specified in Section 09  91 00, PAINTING. 

2. Paint all conduits containing cables rated over 600 V safety orange. 

Refer to Section 09 91 00, PAINTING for preparation , paint type, and 

exact color. In addition, paint legends, using 2 in  [50 mm] high 

black numerals and letters, showing the cable volta ge rating. 

Provide legends where conduits pass through walls a nd floors and at 

maximum 20 ft [6 M] intervals in between. 

3.5 MOTORS AND VIBRATING EQUIPMENT 

A. Use flexible metal conduit for connections to mo tors and other 

electrical equipment subject to movement, vibration , misalignment, 

cramped quarters, or noise transmission.  

B. Use liquid-tight flexible metal conduit for inst allation in exterior 

locations, moisture or humidity laden atmosphere, c orrosive atmosphere, 

water or spray wash-down operations, inside airstre am of HVAC units, 

and locations subject to seepage or dripping of oil , grease, or water. 

Provide a green equipment grounding conductor with flexible metal 

conduit. 
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3.6 EXPANSION JOINTS 

A. Conduits 3 in [75 mm] and larger that are secure d to the building 

structure on opposite sides of a building expansion  joint require 

expansion and deflection couplings. Install the cou plings in accordance 

with the manufacturer's recommendations. 

B. Provide conduits smaller than 3 in [75 mm] with junction boxes on both 

sides of the expansion joint. Connect conduits to j unction boxes with 

sufficient slack of flexible conduit to produce 5 i n [125 mm] vertical 

drop midway between the ends. Flexible conduit shal l have a bonding 

jumper installed. In lieu of this flexible conduit,  expansion and 

deflection couplings as specified above for conduit s 15 in [375 mm] and 

larger are acceptable. 

C. Install expansion and deflection couplings where  shown. 

3.7 CONDUIT SUPPORTS, INSTALLATION  

A. Safe working load shall not exceed one-quarter o f proof test load of 

fastening devices. 

B. Use pipe straps or individual conduit hangers fo r supporting individual 

conduits. 

C. Support multiple conduit runs with trapeze hange rs. Use trapeze hangers 

that are designed to support a load equal to or gre ater than the sum of 

the weights of the conduits, wires, hanger itself, and 200 lbs [90 kg]. 

Attach each conduit with U-bolts or other approved fasteners. 

D. Support conduit independently of junction boxes,  pull-boxes, fixtures, 

suspended ceiling T-bars, angle supports, and simil ar items. 

E. Fasteners and Supports in Solid Masonry and Conc rete: 

1. New Construction: Use steel or malleable iron co ncrete inserts set 

in place prior to placing the concrete. 

2. Existing Construction: 

a. Steel expansion anchors not less than 0.25 in [6  mm] bolt size 

and not less than 1.125 in [28 mm] embedment. 

b. Power set fasteners not less than 0.25 in [6 mm]  diameter with 

depth of penetration not less than 3 in [75 mm]. 

c. Use vibration and shock-resistant anchors and fa steners for 

attaching to concrete ceilings. 

E. Hollow Masonry: Toggle bolts.  

F. Bolts supported only by plaster or gypsum wallbo ard are not acceptable. 
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G. Metal Structures: Use machine screw fasteners or  other devices 

specifically designed and approved for the applicat ion. 

H. Attachment by wood plugs, rawl plug, plastic, le ad or soft metal 

anchors, or wood blocking and bolts supported only by plaster is 

prohibited. 

I. Chain, wire, or perforated strap shall not be us ed to support or fasten 

conduit. 

J. Spring steel type supports or fasteners are proh ibited for all uses 

except horizontal and vertical supports/fasteners w ithin walls. 

K. Vertical Supports: Vertical conduit runs shall h ave riser clamps and 

supports in accordance with the NEC and as shown. P rovide supports for 

cable and wire with fittings that include internal wedges and retaining 

collars. 

3.8 BOX INSTALLATION  

A. Boxes for Concealed Conduits: 

1. Flush-mounted. 

2. Provide raised covers for boxes to suit the wall  or ceiling, 

construction, and finish. 

B. In addition to boxes shown, install additional b oxes where needed to 

prevent damage to cables and wires during pulling-i n operations.  

C. Remove only knockouts as required and plug unuse d openings. Use 

threaded plugs for cast metal boxes and snap-in met al covers for sheet 

metal boxes. 

D. Outlet boxes mounted back-to-back in the same wa ll are prohibited. A 

minimum 24 in [600 mm] center-to-center lateral spa cing shall be 

maintained between boxes.  

E. Minimum size of outlet boxes for ground fault in terrupter (GFI) 

receptacles is 4 in [100 mm] square x 2.125 in [55 mm] deep, with 

device covers for the wall material and thickness i nvolved. 

F. Stencil or install phenolic nameplates on covers  of the boxes 

identified on riser diagrams; for example "SIG-FA J B No. 1."  

G. On all branch circuit junction box covers, ident ify the circuits with 

black marker. 

- - - E N D - - - 
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SECTION 26 08 00 
COMMISSIONING OF ELECTRICAL SYSTEMS 

 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all se ctions of Division 26.  

B. This project will have selected building systems  commissioned.  The 

complete list of equipment and systems to be commis sioned is specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS.  The 

commissioning process, which the Contractor is resp onsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONIN G REQUIRMENTS.  A 

Commissioning Agent (CxA) appointed by the VA will manage the 

commissioning process. 

1.2 RELATED WORK 

A.  Section 01 00 00 GENERAL REQUIREMENTS. 

B.  Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS . 

C.  Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S AMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissio ning the Facility 

electrical systems, related subsystems and related equipment.  This 

Section supplements the general requirements specif ied in Section 01 91 

00 General Commissioning Requirements. 

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

details regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members . 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified i n Division 26 is part 

of the construction process. Documentation and test ing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel in acContracting Officer Representativeda nce with the 

requirements of Section 01 91 00 and of Division 26 , is required in 

cooperation with the VA and the Commissioning Agent .   
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B. The Facility electrical systems commissioning wi ll include the systems 

listed in Section 01 19 00 General Commissioning Re quirements: 

1.6 SUBMITTALS 

A.  The commissioning process requires review of select ed Submittals that 

pertain to the systems to be commissioned.  The Com missioning Agent 

will provide a list of submittals that will be revi ewed by the 

Commissioning Agent.  This list will be reviewed an d approved by the VA 

prior to forwarding to the Contractor.  Refer to Se ction 01 33 23 SHOP 

DRAWINGS, PRODUCT DATA, and SAMPLES for further det ails.   

B.  The commissioning process requires Submittal review  simultaneously with 

engineering review. Specific submittal requirements  related to the 

commissioning process are specified in Section 01 9 1 00 GENERAL 

COMMISSIONING REQUIREMENTS. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 CONSTRUCTION INSPECTIONS 

A. Commissioning of Electrical systems will require  inspection of 

individual elements of the electrical systems const ruction throughout 

the construction period.  The Contractor shall coor dinate with the 

Commissioning Agent in acContracting Officer Repres entativedance with 

Section 01 19 00 and the Commissioning plan to sche dule electrical 

systems inspections as required to support the Comm issioning Process. 

3.2 PRE-FUNCTIONAL CHECKLISTS 

A. The Contractor shall complete Pre-Functional Che cklists to verify 

systems, subsystems, and equipment installation is complete and systems 

are ready for Systems Functional Performance Testin g.  The 

Commissioning Agent will prepare Pre-Functional Che cklists to be used 

to document equipment installation.  The Contractor  shall complete the 

checklists.  Completed checklists shall be submitte d to the VA and to 

the Commissioning Agent for review.  The Commission ing Agent may spot 

check a sample of completed checklists.  If the Com missioning Agent 

determines that the information provided on the che cklist is not 

accurate, the Commissioning Agent will return the m arked-up checklist 

to the Contractor for Contracting Officer Represent ativerection and 

resubmission.  If the Commissioning Agent determine s that a significant 

number of completed checklists for similar equipmen t are not accurate, 



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 

  Final Submission 
06-01-13 

 

COMMISSIONING OF ELECTRICAL SYSTEMS 
26 08 00 - 3 

the Commissioning Agent will select a broader sampl e of checklists for 

review.  If the Commissioning Agent determines that  a significant 

number of the broader sample of checklists is also inaccurate, all the 

checklists for the type of equipment will be return ed to the Contractor 

for Contracting Officer Representativerection and r esubmission.  Refer 

to SECTION 01 91 00 GENERAL COMMISSIONING REQUIREME NTS for submittal 

requirements for Pre-Functional Checklists, Equipme nt Startup Reports, 

and other commissioning documents. 

3.3 CONTRACTORS TESTS 

A. Contractor tests as required by other sections o f Division 26 shall be 

scheduled and documented in acContracting Officer R epresentativedance 

with Section 01 00 00 GENERAL REQUIREMENTS.  All te sting shall be 

inContracting Officer Representativeporated into th e project schedule.  

Contractor shall provide no less than 7 calendar da ys’ notice of 

testing.  The Commissioning Agent will witness sele cted Contractor 

tests at the sole discretion of the Commissioning A gent.  Contractor 

tests shall be completed prior to scheduling System s Functional 

Performance Testing.   

3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING   

A. The Commissioning Process includes Systems Funct ional Performance 

Testing that is intended to test systems functional  performance under 

steady state conditions, to test system reaction to  changes in 

operating conditions, and system performance under emergency 

conditions.  The Commissioning Agent will prepare d etailed Systems 

Functional Performance Test procedures for review a nd approval by the 

Contracting Officer Representative.  The Contractor  shall review and 

comment on the tests prior to approval.  The Contra ctor shall provide 

the required labor, materials, and test equipment i dentified in the 

test procedure to perform the tests.  The Commissio ning Agent will 

witness and document the testing.  The Contractor s hall sign the test 

reports to verify tests were performed.  See Sectio n 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS, for additional details.  

3.5 TRAINING OF VA PERSONNEL 

A. Training of the VA operation and maintenance per sonnel is required in 

cooperation with the Contracting Officer Representa tive and 

Commissioning Agent.  Provide competent, factory au thorized personnel 
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to provide instruction to operation and maintenance  personnel 

concerning the location, operation, and troubleshoo ting of the 

installed systems.  Contractor shall submit trainin g agendas and 

trainer resumes in acContracting Officer Representa tivedance with the 

requirements of Section 01 19 00.  The instruction shall be scheduled 

in coordination with the VA Contracting Officer Rep resentative after 

submission and approval of formal training plans.   Refer to Section 01 

91 00 GENERAL COMMISSIONING REQUIREMENTS and Divisi on 26 Sections for 

additional Contractor training requirements. 

----- END ----- 
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SECTION 26 09 23 
LIGHTING CONTROLS 

 
PART 1 - GENERAL  

1.1 DESCRIPTION 

 This section specifies the furnishing, installatio n and connection of 

the lighting controls.  

1.2 RELATED WORK  

A. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Interface of 

lighting controls with HVAC control systems. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

requirements that are common to more than one secti on of Division 26.  

C. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Cables and wiring.  

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents.  

E. Section 24 26 16, PANELBOARDS: panelboard enclos ure and interior 

bussing used for lighting control panels. 

F. Section 26 27 26, WIRING DEVICES: Wiring devices  used for control of 

the lighting systems. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. In accordance with Section 26 05 11, REQUIREMENT S FOR ELECTRICAL 

INSTALLATIONS, submit the following:  

B. Product Data: For each type of lighting control,  submit the following 

information. 

1. Manufacturer’s catalog data. 

2. Wiring schematic and connection diagram. 

3. Installation details. 

C. Manuals:  

1.  Submit, simultaneously with the shop drawings compa nion copies of 

complete maintenance and operating manuals includin g technical data 

sheets, and information for ordering replacement pa rts.  
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2.  Two weeks prior to the final inspection, submit fou r copies of the 

final updated maintenance and operating manuals, in cluding any 

changes, to the Resident Engineer. 

D. Certifications:  

1. Two weeks prior to final inspection, submit four  copies of the 

following certifications to the Resident Engineer:  

a. Certification by the Contractor that the equipme nt has been 

properly installed, adjusted, and tested.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. Green Seal (GS): 

GC-12...................Occupancy Sensors 

C. Illuminating Engineering Society of North Americ a (IESNA): 

IESNA LM-48  ............ Guide for Calibration of Photoelectri c Control 

Devices 

D. National Electrical Manufacturer's Association ( NEMA) 

C136.10................. American National Standard for Roadway Lighting 

Equipment-Locking-Type Photocontrol Devices 

and Mating Receptacles - Physical and 

Electrical Interchangeability and Testing 

ICS-1................... Standard for Industrial Control and Systems 

General Requirements 

ICS-2...................Standard for Industrial Con trol and Systems: 

Controllers, Contractors, and Overload Relays 

Rated Not More than 2000 Volts AC or 750 Volts 

DC: Part 8 - Disconnect Devices for Use in 

Industrial Control Equipment 

ICS-6................... Standard for Industrial Controls and Systems 

Enclosures 

E. Underwriters Laboratories, Inc. (UL):  

20......................S tandard for General-Use Snap Switches 
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773.....................S tandard for Plug-In Locking Type Photocontrols 

for Use with Area Lighting 

773A ................... Nonindustrial Photoelectric Switches for 

Lighting Control 

98...................... Enclosed and Dead-Front Switches 

917.....................Clock Operated Switches 

PART 2 - PRODUCTS  

2.1 TIMER SWITCHES  

A. Digital switches with backlit LCD display, 120/2 77 volt rated, fitting 

as a replacement for standard wall switches. 

1. Compatibility: Compatible with all ballasts. 

2. Warning: Audible warning to sound during the las t minute of “on” 

operation. 

3. Time-out: Adjustable from 5 minutes to 12 hours.  

4. Faceplate: Refer to wall plate material and colo r requirements for 

toggle switches, as specified in Section 26 27 26, WIRING DEVICES. 

2.2 INDOOR OCCUPANCY SENSORS 

A. Wall- or ceiling-mounting, solid-state units wit h a power supply and 

relay unit, suitable for the environmental conditio ns in which 

installed. 

1. Operation:  Unless otherwise indicated, turn lig hts on when covered 

area is occupied and off when unoccupied; with a 1 to 15 minute 

adjustable time delay for turning lights off. 

2. Sensor Output:  Contacts rated to operate the co nnected relay.  

Sensor shall be powered from the relay unit. 

3. Relay Unit:  Dry contacts rated for 20A ballast load at 120V and 

277V, for 13A tungsten at 120V, and for 1 hp at 120 V. 

4. Mounting: 

a. Sensor:  Suitable for mounting in any position o n a standard 

outlet box. 

b. Time-Delay and Sensitivity Adjustments:  Recesse d and concealed 

behind hinged door. 

5. Indicator:  LED, to show when motion is being de tected during 

testing and normal operation of the sensor. 

6. Bypass Switch:  Override the on function in case  of sensor failure. 
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7. Manual/automatic selector switch. 

8. Automatic Light-Level Sensor:  Adjustable from 2  to 200 fc [21.5 to 

2152 lx]; keep lighting off when selected lighting level is present. 

9. Faceplate for Wall-Switch Replacement Type: Refe r to wall plate 

material and color requirements for toggle switches , as specified in 

Section 26 27 26, WIRING DEVICES. 

B. Dual-technology Type:  Ceiling mounting; combina tion PIR and ultrasonic 

detection methods, field-selectable. 

1. Sensitivity Adjustment:  Separate for each sensi ng technology. 

2. Detector Sensitivity:  Detect occurrences of 6-i nch [150mm] minimum 

movement of any portion of a human body that presen ts a target of 

not less than 36 sq. in. [232 sq. cm], and detect a  person of 

average size and weight moving not less than 12 inc hes [305 mm] in 

either a horizontal or a vertical manner at an appr oximate speed of 

12 inches/s [305 mm/s]. 

3. Detection Coverage:  as scheduled on drawings. 

  

PART 3 - EXECUTION  

3.1 INSTALLATION:  

A. Installation shall be in accordance with the NEC , manufacturer's 

instructions and as shown on the drawings or specif ied. 

B. Aim outdoor photocell switch according to manufa cturer's 

recommendations.  Set adjustable window slide for 1  footcandle 

photocell turn-on. 

C. Aiming for wall-mounted and ceiling-mounted moti on sensor switches 

shall be per manufacturer’s recommendations.   

D. Set occupancy sensor "on" duration to 10 minutes . 

E. Locate light level sensors as indicated and in a ccordance with the 

manufacturer's recommendations.  Adjust sensor for the scheduled light 

level at the typical work plane for that area. 

F. Label time switches and contactors with a unique  designation. 

3.2 ACCEPTANCE CHECKS AND TESTS 

A. Perform in accordance with the manufacturer's re commendations. 

B. Upon completion of installation, conduct an oper ating test to show that 

equipment operates in accordance with requirements of this section.  
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C. Test for full range of dimming ballast and dimmi ng controls capability. 

Observe for visually detectable flicker over full d imming range.   

D. Test occupancy sensors for proper operation. Obs erve for light control 

over entire area being covered. 

E. Program lighting control panels per schedule on drawings. 

F. Upon completion of the installation, the system shall be commissioned 

by the manufacturer’s factory-authorized technician  who will verify all 

adjustments and sensor placements. 

3.3 FOLLOW-UP VERIFICATION 

 Upon completion of acceptance checks and tests, th e Contractor shall 

show by demonstration in service that the lighting control devices are 

in good operating condition and properly performing  the intended 

function. 

 

 

- - - E N D - - - 
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SECTION 26 24 16 
PANELBOARDS 

 
PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

panelboards. 

1.2 RELATED WORK 

A. Section 09 91 00, PAINTING: Painting of panelboa rds. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

C. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors.  

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

E. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits.  

F. Section 26 09 23, LIGHTING CONTROLS: Lighting co ntrols integral to 

panelboards. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Include electrical ratings, dimensions, mounting  details, 

materials, required clearances, terminations, weigh t, circuit 

breakers, wiring and connection diagrams, accessori es, and 

nameplate data. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c omplete 

maintenance and operating manuals including technic al data 
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sheets, wiring diagrams, and information for orderi ng circuit 

breakers and replacement parts. 

1) Include schematic diagrams, with all terminals i dentified, 

matching terminal identification in the panelboards . 

2) Include information for testing, repair, trouble shooting, 

assembly, and disassembly. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the panel boards conform to 

the requirements of the drawings and specifications . 

b. Certification by the Contractor that the panelbo ards have been 

properly installed, adjusted, and tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. International Code Council (ICC): 

IBC-12..................International Building Code  

C. National Electrical Manufacturers Association (N EMA):  

PB 1-11.................Panelboards  

250-08..................Enclosures for Electrical E quipment (1,000V 

Maximum) 

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC) 

70E-12..................Standard for Electrical Saf ety in the Workplace 

E. Underwriters Laboratories, Inc. (UL):  

50-95...................Enclosures for Electrical E quipment  

67-09...................Panelboards 

489-09..................Molded Case Circuit Breaker s and Circuit 

Breaker Enclosures 
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PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Panelboards shall be in accordance with NEC, NEM A, UL, as specified, 

and as shown on the drawings.  

B. Panelboards shall have main breaker or main lugs , bus size, voltage, 

phases, number of circuit breaker mounting spaces, top or bottom feed, 

flush or surface mounting, branch circuit breakers,  and accessories as 

shown on the drawings. 

C. Panelboards shall be completely factory-assemble d with molded case 

circuit breakers and integral accessories as shown on the drawings or 

specified herein.  

D. Non-reduced size copper bus bars, rigidly suppor ted on molded 

insulators, and fabricated for bolt-on type circuit  breakers. 

E. Bus bar connections to the branch circuit breake rs shall be the 

“distributed phase” or “phase sequence” type.  

F. Mechanical lugs furnished with panelboards shall  be cast, stamped, or 

machined metal alloys listed for use with the condu ctors to which they 

will be connected. 

G. Neutral bus shall be 100% rated, mounted on insu lated supports.  

H. Grounding bus bar shall be equipped with screws or lugs for the 

connection of equipment grounding conductors.  

I. Bus bars shall be braced for the available short -circuit current as 

shown on the drawings, but not be less than 10,000 A symmetrical for 

120/208 V and 120/240 V panelboards, and 14,000 A s ymmetrical for 

277/480 V panelboards. 

J. In two-section panelboards, the main bus in each  section shall be full 

size. The first section shall be furnished with sub feed lugs on the 

line side of main lugs only, or through-feed lugs f or main breaker type 

panelboards, and have field-installed cable connect ions to the second 

section as shown on the drawings. Panelboard sectio ns with tapped bus 

or crossover bus are not acceptable. 

K. Series-rated panelboards are not permitted. 

2.2 ENCLOSURES AND TRIMS 

A. Enclosures: 
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1. Provide galvanized steel enclosures, with NEMA r ating as shown on 

the drawings or as required for the environmental c onditions in 

which installed.  

2. Enclosures shall not have ventilating openings. 

3. Enclosures may be of one-piece formed steel or o f formed sheet steel 

with end and side panels welded, riveted, or bolted  as required. 

4. Provide manufacturer’s standard option for prepu nched knockouts on 

top and bottom endwalls. 

5. Include removable inner dead front cover, indepe ndent of the 

panelboard cover. 

B. Trims: 

1. Hinged “door-in-door” type. 

2. Interior hinged door with hand-operated latch or  latches, as 

required to provide access only to circuit breaker operating 

handles, not to energized parts. 

3. Outer hinged door shall be securely mounted to t he panelboard 

enclosure with factory bolts, screws, clips, or oth er fasteners, 

requiring a key or tool for entry. Hand-operated la tches are not 

acceptable. 

4. Inner and outer doors shall open left to right. 

5. Trims shall be flush or surface type as shown on  the drawings.  

2.3 MOLDED CASE CIRCUIT BREAKERS  

A. Circuit breakers shall be per UL, NEC, as shown on the drawings, and as 

specified.  

B. Circuit breakers shall be bolt-on type. 

C. Circuit breakers shall have minimum interrupting  rating as required to 

withstand the available fault current, but not less  than:   

1. 120/208 V Panelboard: 10,000 A symmetrical. 

2. 120/240 V Panelboard: 10,000 A symmetrical. 

3. 277/480 V Panelboard: 14,000 A symmetrical. 

D. Circuit breaker features shall be as follows: 

1. A rugged, integral housing of molded insulating material.  

2. Silver alloy contacts. 

3. Arc quenchers and phase barriers for each pole. 

4. Quick-make, quick-break, operating mechanisms. 
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5. A trip element for each pole, thermal magnetic t ype with long time 

delay and instantaneous characteristics, a common t rip bar for all 

poles and a single operator. 

6. Electrically and mechanically trip free. 

7. An operating handle which indicates closed, trip ped, and open 

positions. 

8. An overload on one pole of a multi-pole breaker shall automatically 

cause all the poles of the breaker to open. 

9. Ground fault current interrupting breakers, shun t trip breakers, 

lighting control breakers (including accessories to  switch line 

currents), or other accessory devices or functions shall be provided 

where shown on the drawings.  

 10. For circuit breakers being added to existing p anelboards, coordinate 

the breaker type with existing panelboards. Modify the panel directory 

accordingly. 

 
PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be in accordance with the man ufacturer’s 

instructions, the NEC, as shown on the drawings, an d as specified.  

B. Locate panelboards so that the present and futur e conduits can be 

conveniently connected.  

C. Install a printed schedule of circuits in each p anelboard after 

approval by the CONTRACTING OFFICER REPRESENTATIVE.   Schedules shall 

reflect final load descriptions, room numbers, and room names connected 

to each circuit breaker.  Schedules shall be printe d on the panelboard 

directory cards and be installed in the appropriate  panelboards 

D. Mount panelboards such that the maximum height o f the top circuit 

breaker above the finished floor shall not exceed 1 980 mm (78 inches).  

E. Provide blank cover for each unused circuit brea ker mounting space. 

 G. For panelboards located in areas accessible to the public, paint the 

exposed surfaces of the trims with finishes to matc h surrounding 

surfaces after the panelboards have been installed.   Do not paint 

nameplates.  
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3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's re commendations. In 

addition, include the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical con dition. 

c. Verify appropriate anchorage and required area c learances. 

d. Verify that circuit breaker sizes and types corr espond to 

approved shop drawings. 

e. To verify tightness of accessible bolted electri cal connections, 

use the calibrated torque-wrench method or perform thermographic 

survey after energization. 

f. Vacuum-clean enclosure interior.  Clean enclosur e exterior. 

3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks, settings, and tests, the 

Contractor shall demonstrate that the panelboards a re in good operating 

condition and properly performing the intended func tion. 

---END--- 
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SECTION 26 27 26 
WIRING DEVICES 

 
PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of wiring devices. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements that are common to more tha n one section of 

Division 26. 

B. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduit and 

boxes.  

C. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Cables and wiring. 

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents. 

E. Section 26 51 00, INTERIOR LIGHTING: Fluorescent  ballasts and LED 

drivers for use with manual dimming controls. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Include electrical ratings, dimensions, mounting  details, 

construction materials, grade, and termination info rmation. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c ompanion copies 

of complete maintenance and operating manuals, incl uding 

technical data sheets and information for ordering replacement 

parts. 
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b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the wirin g devices conform 

to the requirements of the drawings and specificati ons. 

b. Certification by the Contractor that the wiring devices have been 

properly installed and adjusted. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are referenced in the text  by basic 

designation only. 

B. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

99-12...................Health Care Facilities 

C. National Electrical Manufacturers Association (N EMA): 

WD 1-10.................General Color Requirements for Wiring Devices 

WD 6-08 ................Wiring Devices – Dimensiona l Specifications 

D. Underwriter’s Laboratories, Inc. (UL): 

5-11....................Surface Metal Raceways and Fittings 

20-10...................General-Use Snap Switches 

231-07..................Power Outlets 

467-07..................Grounding and Bonding Equip ment 

498-07..................Attachment Plugs and Recept acles 

943-11..................Ground-Fault Circuit-Interr upters  

1449-07.................Surge Protective Devices 

1472-96.................Solid State Dimming Control s 

PART 2 - PRODUCTS 

2.1 RECEPTACLES 

A. General: All receptacles shall comply with NEMA,  NFPA, UL, and as shown 

on the drawings. 

1. Mounting straps shall be plated steel, with brea k-off plaster ears 

and shall include a self-grounding feature.  Termin al screws shall 

be brass, brass plated or a copper alloy metal. 
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2. Receptacles shall have provisions for back wirin g with separate 

metal clamp type terminals (four minimum) and side wiring from four 

captivity held binding screws. 

B. Duplex Receptacles: Hospital-grade, single phase , 20 ampere, 120 volts, 

2-pole, 3-wire, NEMA 5-20R, with break-off feature for two-circuit 

operation.  

1. Bodies shall be ivory in color.  

2. Switched duplex receptacles shall be wired so th at only the top 

receptacle is switched. The lower receptacle shall be unswitched. 

3. Duplex Receptacles on Emergency Circuit: 

a. In rooms without emergency powered general light ing, the 

emergency receptacles shall be of the self-illumina ted type. 

4. Ground Fault Interrupter Duplex Receptacles: Sha ll be an integral 

unit, hospital-grade, suitable for mounting in a st andard outlet 

box, with end-of-life indication and provisions to isolate the face 

due to improper wiring. 

a. Ground fault interrupter shall be consist of a d ifferential 

current transformer, solid state sensing circuitry and a circuit 

interrupter switch.  Device shall have nominal sens itivity to 

ground leakage current of 4-6 milliamperes and shal l function to 

interrupt the current supply for any value of groun d leakage 

current above five milliamperes (+ or – 1 milliampe re) on the 

load side of the device. Device shall have a minimu m nominal 

tripping time of 0.025 second. 

b. Ground Fault Interrupter Duplex Receptacles (not  hospital-grade) 

shall be the same as ground fault interrupter hospi tal-grade 

receptacles except for the hospital-grade listing. 

5. Safety Type Duplex Receptacles: 

a. Bodies shall be gray in color. 

1) Shall permit current to flow only while a standa rd plug is in 

the proper position in the receptacle. 

2) Screws exposed while the wall plates are in plac e shall be the 

tamperproof type. 

6. Duplex Receptacles (not hospital grade): Shall b e the same as 

hospital grade duplex receptacles except for the ho spital grade 

listing and as follows. 
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a. Bodies shall be brown nylon. 

C. Receptacles; 20, 30, and 50 ampere, 250 Volts: S hall be complete with 

appropriate cord grip plug. 

D. Surge Protective (TVSS) Receptacles shall have i ntegral surge 

suppression in line to ground, line to neutral, and  neutral to ground 

modes. 

1. TVSS Components:  Multiple metal-oxide varistors ; with a nominal 

clamp-level rating of 400 Volts and minimum single transient pulse 

energy dissipation of 210 Joules. 

2. Active TVSS Indication:  LED, visible in face of  device to indicate 

device is active or no longer in service. 

2.2 TOGGLE SWITCHES 

A. Toggle switches shall be totally enclosed tumble r type with nylon 

bodies.  Handles shall be ivory in color unless oth erwise specified or 

shown on the drawings. 

1. Switches installed in hazardous areas shall be e xplosion-proof type 

in accordance with the NEC and as shown on the draw ings.  

2. Shall be single unit toggle, butt contact, quiet  AC type, heavy-duty 

general-purpose use with an integral self grounding  mounting strap 

with break-off plasters ears and provisions for bac k wiring with 

separate metal wiring clamps and side wiring with c aptively held 

binding screws. 

3. Switches shall be rated 20 amperes at 120-277 Vo lts AC. 

2.4 WALL PLATES 

A. Wall plates for switches and receptacles shall b e type 302 stainless 

steel. Oversize plates are not acceptable.  

  B. Color shall be ivory unless otherwise specifie d. 

C. For receptacles or switches mounted adjacent to each other, wall plates 

shall be common for each group of receptacles or sw itches. 

D. In areas requiring tamperproof wiring devices, w all plates shall be 

type 302 stainless steel, and shall have tamperproo f screws and beveled 

edges. 

E. Duplex Receptacles on Emergency Circuit: Wall pl ates shall be red nylon 

with the word "EMERGENCY" engraved in 6 mm (1/4 inc h) white letters 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Installation shall be in accordance with the NEC  and as shown as on the 

drawings. 

B. Install wiring devices after wall construction a nd painting is 

complete. 

C. The ground terminal of each wiring device shall be bonded to the outlet 

box with an approved green bonding jumper, and also  connected to the 

branch circuit equipment grounding conductor. 

D. Outlet boxes for toggle switches and manual dimm ing controls shall be 

mounted on the strike side of doors.  

E. Provide barriers in multi-gang outlet boxes to c omply with the NEC. 

F. Coordinate the electrical work with the work of other trades to ensure 

that wiring device flush outlets are positioned wit h box openings aligned 

with the face of the surrounding finish material.  Pay special attention 

to installations in cabinet work, and in connection  with laboratory 

equipment. 

G. Exact field locations of floors, walls, partitio ns, doors, windows, and 

equipment may vary from locations shown on the draw ings. Prior to 

locating sleeves, boxes and chases for roughing-in of conduit and 

equipment, the Contractor shall coordinate exact fi eld location of the 

above items with other trades.   

H. Install wall switches 1.2 M (48 inches) above fl oor, with the toggle OFF 

position down.  

I. Install wall dimmers 1.2 M (48 inches) above flo or.  

J. Install receptacles 450 mm (18 inches) above flo or, and 152 mm (6 inches) 

above counter backsplash or workbenches.  Install s pecific-use 

receptacles at heights shown on the drawings. 

K. Install vertically mounted receptacles with the ground pin up.  Install 

horizontally mounted receptacles with the ground pi n to the right. 

L. When required or recommended by the manufacturer , use a torque 

screwdriver.  Tighten unused terminal screws. 

M. Label device plates with a permanent adhesive la bel listing panel and 

circuit feeding the wiring device. 
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3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform manufacturer’s required field checks in accordance with the 

manufacturer's recommendations. In addition, includ e the following: 

1. Visual Inspection and Tests: 

a. Inspect physical and electrical condition. 

b. Vacuum-clean surface metal raceway interior.  Cl ean metal raceway 

exterior. 

c. Test wiring devices for damaged conductors, high  circuit 

resistance, poor connections, inadequate fault curr ent path, 

defective devices, or similar problems using a port able 

receptacle tester.  Correct circuit conditions, rem ove 

malfunctioning units and replace with new, and rete st as 

specified above. 

d. Test GFCI receptacles. 

2. Healthcare Occupancy Tests: 

a. Test hospital grade receptacles for retention fo rce per NFPA 99. 

---END--- 
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SECTION 26 29 21 
ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

fused and unfused disconnect switches (indicated as  switches in this 

section), and separately-enclosed circuit breakers for use in 

electrical systems rated 600 V and below.  

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26.  

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground faults. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits. 

E. Section 26 24 16, PANELBOARDS: Molded-case circu it breakers.  

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit the following data for approval: 

1) Electrical ratings, dimensions, mounting details , materials, 

required clearances, terminations, weight, fuses, c ircuit 

breakers, wiring and connection diagrams, accessori es, and 

device nameplate data. 

2. Manuals:  
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a. Submit complete maintenance and operating manual s including 

technical data sheets, wiring diagrams, and informa tion for 

ordering fuses, circuit breakers, and replacement p arts. 

1) Include schematic diagrams, with all terminals i dentified, 

matching terminal identification in the enclosed sw itches and 

circuit breakers. 

2) Include information for testing, repair, trouble shooting, 

assembly, and disassembly. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the enclo sed switches and 

circuit breakers conform to the requirements of the  drawings and 

specifications. 

b. Certification by the Contractor that the enclose d switches and 

circuit breakers have been properly installed, adju sted, and 

tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. International Code Council (ICC): 

IBC-12..................International Building Code  

C. National Electrical Manufacturers Association (N EMA):  

FU l-07.................Low Voltage Cartridge Fuses  

KS l-06.................Enclosed and Miscellaneous Distribution 

Equipment Switches (600 Volts Maximum)  

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

E. Underwriters Laboratories, Inc. (UL):  

98-07...................Enclosed and Dead-Front Swi tches  

248-00..................Low Voltage Fuses 
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489-09..................Molded Case Circuit Breaker s and Circuit 

Breaker Enclosures 

 
PART 2 - PRODUCTS  

2.1 FUSED SWITCHES RATED 600 AMPERES AND LESS  

A. Switches shall be in accordance with NEMA, NEC, UL, as specified, and 

as shown on the drawings. 

B. Shall be NEMA classified General Duty (GD) for 2 40 V switches, and NEMA 

classified Heavy Duty (HD) for 480 V switches. 

C. Shall be horsepower (HP) rated.  

D. Shall have the following features:  

1. Switch mechanism shall be the quick-make, quick- break type. 

2. Copper blades, visible in the open position. 

3. An arc chute for each pole.  

4. External operating handle shall indicate open an d closed positions, 

and have lock-open padlocking provisions.  

5. Mechanical interlock shall permit opening of the  door only when the 

switch is in the open position, defeatable to permi t inspection. 

6. Fuse holders for the sizes and types of fuses sp ecified. 

7. Solid neutral for each switch being installed in  a circuit which 

includes a neutral conductor.  

8. Ground lugs for each ground conductor.  

9. Enclosures: 

a. Shall be the NEMA types shown on the drawings. 

b. Where the types of switch enclosures are not sho wn, they shall be 

the NEMA types most suitable for the ambient enviro nmental 

conditions. 

c. Shall be finished with manufacturer’s standard g ray baked enamel 

paint over pretreated steel. 

2.2 UNFUSED SWITCHES RATED 600 AMPERES AND LESS 

A. Shall be the same as fused switches, but without  provisions for fuses. 

2.3 MOTOR RATED TOGGLE SWITCHES 

A. Type 1, general purpose for single-phase motors rated up to 1 

horsepower. 
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B. Quick-make, quick-break toggle switch with exter nal reset button and 

thermal overload protection matched to nameplate fu ll-load current of 

ctual protected motor. 

2.4 SEPARATELY-ENCLOSED CIRCUIT BREAKERS  

A. Provide circuit breakers in accordance with the applicable requirements 

in Section 26 24 16, PANELBOARDS. 

B. Enclosures shall be the NEMA types shown on the drawings. Where the 

types are not shown, they shall be the NEMA type mo st suitable for the 

ambient environmental conditions. 

 
PART 3 - EXECUTION 

3.1 INSTALLATION   

A. Installation shall be in accordance with the man ufacturer’s 

instructions, the NEC, as shown on the drawings, an d as specified.  

B. Fused switches shall be furnished complete with fuses. Arrange fuses 

such that rating information is readable without re moving the fuses. 

3.2 ACCEPTANCE CHECKS AND TESTS 

A. Perform in accordance with the manufacturer's re commendations.  In 

addition, include the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical con dition. 

c. Verify tightness of accessible bolted electrical  connections by 

calibrated torque-wrench method. 

d. Vacuum-clean enclosure interior.  Clean enclosur e exterior. 

3.3 SPARE PARTS  

A. Two weeks prior to the final inspection, furnish  one complete set of 

spare fuses for each fused disconnect switch instal led on the project. 

Deliver the spare fuses to the CONTRACTING OFFICER REPRESENTATIVE.  

---END--- 
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SECTION 26 51 00 
INTERIOR LIGHTING 

PART 1 - GENERAL  

1.1 DESCRIPTION: 

A. This section specifies the furnishing, installat ion, and connection of 

the interior lighting systems.  The terms “lighting  fixture,” 

“fixture,” and “luminaire” are used interchangeably . 

1.2 RELATED WORK  

A. Section 01 74 19, CONSTRUCTION WASTE MANAGEMENT:  Disposal of lamps. 

E. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

F. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors.  

G. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents.  

H. Section 26 27 26, WIRING DEVICES: Wiring devices  used for control of 

the lighting systems. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit the following information for each type o f lighting 

fixture designated on the LIGHTING FIXTURE SCHEDULE , arranged in 

order of lighting fixture designation. 

b. Material and construction details, include infor mation on housing 

and optics system.  

c. Physical dimensions and description. 

d. Wiring schematic and connection diagram. 

e. Installation details. 

f. Energy efficiency data. 
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g. Photometric data based on laboratory tests compl ying with IES 

Lighting Measurements testing and calculation guide s. 

h. Lamp data including lumen output (initial and me an), color 

rendition index (CRI), rated life (hours), and colo r temperature 

(degrees Kelvin). 

i. Ballast data including ballast type, starting me thod, ambient 

temperature, ballast factor, sound rating, system w atts, and 

total harmonic distortion (THD). 

j. For LED lighting fixtures, submit US DOE LED Lig hting Facts 

label, and IES L70 rated life. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c omplete 

maintenance and operating manuals, including techni cal data 

sheets, wiring diagrams, and information for orderi ng replacement 

parts. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the Contractor that the interio r lighting 

systems have been properly installed and tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B. American National Standards Institute (ANSI): 

C78.1-91................Fluorescent Lamps - Rapid-S tart Types - 

Dimensional and Electrical Characteristics 

C78.376-01..............Chromaticity of Fluorescent  Lamps 

C. American Society for Testing and Materials (ASTM ): 

C635-07.................Manufacture, Performance, a nd Testing of Metal 

Suspension Systems for Acoustical Tile and Lay-

in Panel Ceilings 
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D. Environmental Protection Agency (EPA): 

40 CFR 261..............Identification and Listing of Hazardous Waste 

E. Federal Communications Commission (FCC): 

CFR Title 47, Part 15...Radio Frequency Devices 

CFR Title 47, Part 18...Industrial, Scientific, and  Medical Equipment 

F. Illuminating Engineering Society (IES): 

LM-79-08................Electrical and Photometric Measurements of 

Solid-State Lighting Products 

LM-80-08................Measuring Lumen Maintenance  of LED Light 

Sources 

LM-82-12................Characterization of LED Lig ht Engines and LED 

Lamps for Electrical and Photometric Properties 

as a Function of Temperature 

G. Institute of Electrical and Electronic Engineers  (IEEE): 

C62.41-91...............Surge Voltages in Low Volta ge AC Power Circuits 

H. International Code Council (ICC): 

IBC-12..................International Building Code  

I. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC) 

101-12..................Life Safety Code  

J. National Electrical Manufacturer's Association ( NEMA): 

C82.1-04................Lamp Ballasts – Line Freque ncy Fluorescent Lamp 

Ballasts  

C82.2-02................Method of Measurement of Fl uorescent Lamp 

Ballasts 

C82.4-02................Lamp Ballasts - Ballasts fo r High-Intensity 

Discharge and Low-Pressure Sodium (LPS) Lamps 

(Multiple-Supply Type) 

C82.11-11...............Lamp Ballasts - High Freque ncy Fluorescent Lamp 

Ballasts 

LL-9-09.................Dimming of T8 Fluorescent L ighting Systems 

SSL-1-10................Electronic Drivers for LED Devices, Arrays, or 

Systems 

K. Underwriters Laboratories, Inc. (UL):  

496-08..................Lampholders 
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924-12..................Emergency Lighting and Powe r Equipment 

1598-08.................Luminaires 

8750-09.................Light Emitting Diode (LED) Light Sources for 

Use in Lighting Products 

PART 2 - PRODUCTS  

2.1 LIGHTING FIXTURES 

A. Shall be in accordance with NFPA, UL, as shown o n drawings, and as 

specified. 

B. Sheet Metal:  

1. Shall be formed to prevent warping and sagging. Housing, trim and 

lens frame shall be true, straight (unless intentio nally curved), 

and parallel to each other as designed.  

2. Wireways and fittings shall be free of burrs and  sharp edges, and 

shall accommodate internal and branch circuit wirin g without damage 

to the wiring.  

3. When installed, any exposed fixture housing surf ace, trim frame, 

door frame, and lens frame shall be free of light l eaks.  

4. Hinged door frames shall operate smoothly withou t binding.  Latches 

shall function easily by finger action without the use of tools.  

C. Ballasts and lamps shall be serviceable while th e fixture is in its 

normally installed position.  Ballasts shall not be  mounted to 

removable reflectors or wireway covers unless so sp ecified.  

D. Recessed fixtures mounted in an insulated ceilin g shall be listed for 

use in insulated ceilings.  

E. Mechanical Safety: Lighting fixture closures (le ns doors, trim frame, 

hinged housings, etc.) shall be retained in a secur e manner by captive 

screws, chains, aircraft cable, captive hinges, or fasteners such that 

they cannot be accidentally dislodged during normal  operation or 

routine maintenance.  

F. Metal Finishes:  

1. The manufacturer shall apply standard finish (un less otherwise 

specified) over a corrosion-resistant primer, after  cleaning to free 

the metal surfaces of rust, grease, dirt and other deposits.  Edges 

of pre-finished sheet metal exposed during forming,  stamping or 

shearing processes shall be finished in a similar c orrosion 
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resistant manner to match the adjacent surface(s).  Fixture finish 

shall be free of stains or evidence of rusting, bli stering, or 

flaking, and shall be applied after fabrication.  

2. Interior light reflecting finishes shall be whit e with not less than 

85 percent reflectances, except where otherwise sho wn on the 

drawing.  

3. Exterior finishes shall be as shown on the drawi ngs.  

G. Lighting fixtures shall have a specific means fo r grounding metallic 

wireways and housings to an equipment grounding con ductor.  

  

2.2 LED EXIT LIGHT FIXTURES 

A. Exit light fixtures shall meet applicable requir ements of NFPA and UL. 

B. Housing and door shall be die-cast aluminum. 

C. For general purpose exit light fixtures, door fr ame shall be hinged, 

with latch.  For vandal-resistant exit light fixtur es, door frame shall 

be secured with tamper-resistant screws.  

D. Finish shall be satin or fine-grain brushed alum inum. 

E. There shall be no radioactive material used in t he fixtures. 

F. Fixtures: 

1. Inscription panels shall be cast or stamped alum inum a minimum of 

2.25 mm (0.090 inch) thick, stenciled with 150 mm ( 6 inch) high 

letters, baked with red color stable plastic or fib erglass. Lamps 

shall be luminous Light Emitting Diodes (LED) mount ed in center of 

letters on red color stable plastic or fiberglass. 

2. Double-Faced Fixtures: Provide double-faced fixt ures where required 

or as shown on drawings.  

3. Directional Arrows: Provide directional arrows a s part of the 

inscription panel where required or as shown on dra wings. 

Directional arrows shall be the "chevron-type" of s imilar size and 

width as the letters and meet the requirements of N FPA 101. 

G. Voltage: Multi-voltage (120 – 277V). 

 

2.3 LED LIGHT FIXTURES 

A. General: 
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1. LED light fixtures shall be in accordance with I ES, NFPA, UL, as 

shown on the drawings, and as specified. 

2. LED light fixtures shall be Reduction of Hazardo us Substances 

(RoHS)-compliant. 

3. LED drivers shall include the following features  unless otherwise 

indicated: 

a. Minimum efficiency: 85% at full load. 

b. Minimum Operating Ambient Temperature: -20˚ C. ( -4˚ F.) 

c. Input Voltage: 120 - 277V (±10%) at 60 Hz. 

d. Integral short circuit, open circuit, and overlo ad protection. 

e. Power Factor: ≥ 0.95. 

f. Total Harmonic Distortion: ≤ 20%. 

g. Comply with FCC 47 CFR Part 15. 

4. LED modules shall include the following features  unless otherwise 

indicated: 

a. Comply with TM-21, IES LM-79 and LM-80 requireme nts. 

b. Minimum CRI 80 and color temperature 3000˚ K unl ess otherwise 

specified in LIGHTING FIXTURE SCHEDULE.  

c. Minimum Rated Life: 50,000 hours per IES L70. 

d. Light output lumens as indicated in the LIGHTING  FIXTURE 

SCHEDULE. 

B. LED Downlights: 

1. Housing, LED driver, and LED module shall be pro ducts of the same 

manufacturer. 

C. LED Troffers: 

1. LED drivers, modules, and reflector shall be acc essible, 

serviceable, and replaceable from below the ceiling . 

2. Housing, LED driver, and LED module shall be pro ducts of the same 

manufacturer. 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be in accordance with the NEC , manufacturer's 

instructions, and as shown on the drawings or speci fied.  

B. Align, mount, and level the lighting fixtures un iformly. 
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C. Wall-mounted fixtures shall be attached to the s tuds in the walls, or 

to a 20 gauge metal backing plate that is attached to the studs in the 

walls.  Lighting fixtures shall not be attached dir ectly to gypsum 

board. 

D. Lighting Fixture Supports:  

1. Shall provide support for all of the fixtures. S upports may be 

anchored to channels of the ceiling construction, t o the structural 

slab or to structural members within a partition, o r above a 

suspended ceiling.  

2. Shall maintain the fixture positions after clean ing and relamping.  

3. Shall support the lighting fixtures without caus ing the ceiling or 

partition to deflect.  

  4. Hardware for recessed fluorescent fixtures:  

a. Where the suspended ceiling system is supported at the four 

corners of the fixture opening, hardware devices sh all clamp the 

fixture to the ceiling system structural members, o r plaster 

frame at not less than four points in such a manner  as to resist 

spreading of the support members and safely lock th e fixture into 

the ceiling system.  

b. Where the suspended ceiling system is not suppor ted at the four 

corners of the fixture opening, hardware devices sh all 

independently support the fixture from the building  structure at 

four points.  

5. Hardware for surface mounting fluorescent fixtur es to suspended 

ceilings: 

a. In addition to being secured to any required out let box, fixtures 

shall be bolted to a grid ceiling system at four po ints spaced 

near the corners of each fixture. The bolts shall b e not less 

than 6 mm (1/4 inch) secured to channel members att ached to and 

spanning the tops of the ceiling structural grid me mbers. Non-

turning studs may be attached to the ceiling struct ural grid 

members or spanning channels by special clips desig ned for the 

purpose, provided they lock into place and require simple tools 

for removal.  
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b. In addition to being secured to any required out let box, fixtures 

shall be bolted to ceiling structural members at fo ur points 

spaced near the corners of each fixture. Pre-positi oned 6 mm (1/4 

inch) studs or threaded plaster inserts secured to ceiling 

structural members shall be used to bolt the fixtur es to the 

ceiling. In lieu of the above, 6 mm (1/4 inch) togg le bolts may 

be used on new or existing ceiling provided the pla ster and lath 

can safely support the fixtures without sagging or cracking.  

  6. Hardware for recessed lighting fixtures:  

a. All fixture mounting devices connecting fixtures  to the ceiling 

system or building structure shall have a capacity for a 

horizontal force of 100 percent of the fixture weig ht and a 

vertical force of 400 percent of the fixture weight .  

b. Mounting devices shall clamp the fixture to the ceiling system 

structure (main grid runners or fixture framing cro ss runners) at 

four points in such a manner as to resist spreading  of these 

supporting members. Each support point device shall  utilize a 

screw or approved hardware to "lock" the fixture ho using to the 

ceiling system, restraining the fixture from moveme nt in any 

direction relative to the ceiling. The screw (size No. 10 

minimum) or approved hardware shall pass through th e ceiling 

member (T-bar, channel or spline), or it may extend  over the 

inside of the flange of the channel (or spline) tha t faces away 

from the fixture, in a manner that prevents any fix ture movement.  

c. In addition to the above, the following is requi red for fixtures 

exceeding 9 kg (20 pounds) in weight.  

1) Where fixtures mounted in ASTM Standard C635 "In termediate 

Duty" and "Heavy Duty" ceilings and weigh between 9  kg and 25 

kg (20 pounds and 56 pounds), provide two 12 gauge safety 

hangers hung slack between diagonal corners of the fixture and 

the building structure.  

2) Where fixtures weigh over 25 kg (56 pounds), the y shall be 

independently supported from the building structure  by 

approved hangers. Two-way angular bracing of hanger s shall be 

provided to prevent lateral motion.  
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d. Where ceiling cross runners are installed for su pport of lighting 

fixtures, they must have a carrying capacity equal to that of the 

main ceiling runners and be rigidly secured to the main runners.  

7. Surface mounted lighting fixtures:  

a. Fixtures shall be bolted against the ceiling ind ependent of the 

outlet box at four points spaced near the corners o f each unit. 

The bolts (or stud-clips) shall be minimum 6 mm (1/ 4 inch) bolt, 

secured to main ceiling runners and/or secured to c ross runners. 

Non-turning studs may be attached to the main ceili ng runners and 

cross runners with special non-friction clip device s designed for 

the purpose, provided they bolt through the runner,  or are also 

secured to the building structure by 12 gauge safet y hangers. 

Studs or bolts securing fixtures weighing in excess  of 25 kg (56 

pounds) shall be supported directly from the buildi ng structure.  

b. Where ceiling cross runners are installed for su pport of lighting 

fixtures, they must have a carrying capacity equal to that of the 

main ceiling runners and be rigidly secured to the main runners.  

c. Fixtures less than 6.8 kg (15 pounds) in weight and occupying 

less than 3715 sq cm (two square feet) of ceiling a rea may, when 

designed for the purpose, be supported directly fro m the outlet 

box when all the following conditions are met.  

1) Screws attaching the fixture to the outlet box p ass through 

round holes (not key-hole slots) in the fixture bod y.  

2) The outlet box is attached to a main ceiling run ner (or cross 

runner) with approved hardware.  

3) The outlet box is supported vertically from the building 

structure. 

d. Fixtures mounted in open construction shall be s ecured directly 

to the building structure with approved bolting and  clamping 

devices.  

8. Single or double pendant-mounted lighting fixtur es:  

a. Each stem shall be supported by an approved outl et box mounted 

swivel joint and canopy which holds the stem captiv e and provides 

spring load (or approved equivalent) dampening of f ixture 
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oscillations. Outlet box shall be supported vertica lly from the 

building structure.  

9. Outlet boxes for support of lighting fixtures (w here permitted) 

shall be secured directly to the building structure  with approved 

devices or supported vertically in a hung ceiling f rom the building 

structure with a nine gauge wire hanger, and be sec ured by an 

approved device to a main ceiling runner or cross r unner to prevent 

any horizontal movement relative to the ceiling.// 

E. Furnish and install the new lamps as specified f or all lighting 

fixtures installed under this project, and for all existing lighting 

fixtures reused under this project. 

F. The electrical and ceiling trades shall coordina te to ascertain that 

approved lighting fixtures are furnished in the pro per sizes and 

installed with the proper devices (hangers, clips, trim frames, 

flanges, etc.), to match the ceiling system being i nstalled. 

G. Bond lighting fixtures to the grounding system a s specified in Section 

26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYST EMS. 

H. At completion of project, replace all defective components of the 

lighting fixtures at no cost to the Government.  

I. Dispose of lamps per requirements of Section 01 74 19, CONSTRUCTION 

WASTE MANAGEMENT, and Section 02 41 00, DEMOLITION.  

 

3.2 ACCEPTANCE CHECKS AND TESTS  

A. Perform the following: 

1. Visual Inspection: 

a. Verify proper operation by operating the lightin g controls. 

b. Visually inspect for damage to fixtures, lenses,  reflectors, 

diffusers, and louvers.  Clean fixtures, lenses, re flectors, 

diffusers, and louvers that have accumulated dust, dirt, or 

fingerprints during construction. 

2. Electrical tests: 

a. Exercise dimming components of the lighting fixt ures over full 

range of dimming capability by operating the contro l devices(s) 

in the presence of the CONTRACTING OFFICER REPRESEN TATIVE.  



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 
                 VA master 12-12 
 

 

INTERIOR LIGHTING 
26 51 00 - 11 

Observe for visually detectable flicker over full d imming range, 

and replace defective components at no cost to the Government. 

b. Burn-in all lamps that require specific aging pe riod to operate 

properly, prior to occupancy by Government.  Burn-i n period to be 

40 hours minimum, unless specifically recommended o therwise by 

the lamp manufacturer.  Burn-in dimmed fluorescent and compact 

fluorescent lamps for at least 100 hours at full vo ltage, unless 

specifically recommended otherwise by the lamp manu facturer.  

Replace any lamps and ballasts which fail during bu rn-in. 

 

3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks and tests, the Contractor shall 

show by demonstration in service that the lighting systems are in good 

operating condition and properly performing the int ended function. 

---END--- 
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 SECTION 27 05 00 
                COMMON WORK RESULTS FOR COMMUNICATI ONS SYSTEMS 
 
PART 1 - GENERAL 
 
1.1  STIPULATIONS 

A.  Project drawings and general provisions of the Cont ract, 
including but not limited to all; General and Suppl ementary 
Conditions, Division 01 Specification Sections and stipulated 
Specification Sections shall apply to this and all related 
Division 27 specification sections. 

B.  Related Specification Sections: 
 
1.  Division 07 – Fire Stopping   
2.  Division 08 – Access Doors   
3.  Division 26 – Common Work Results for Electrical.  
4.  Division 26 – Low Voltage Electrical Power Conducto rs and Cables.  
5.  Division 26 – Grounding and Bonding for Electrical Systems  
6.  Division 26 – Hangers and Supports for Electrical S ystems 
7.  Division 26 – Raceways and Boxes for Electrical Sys tems  
8.  Division 26 – Identification for Electrical Systems  
9.  Division 27 – Network Communications  
10.  Division 27 – Nurse Call and Code Blue Systems  
11.  Division 27 – Master Antenna Television Equipment a nd Systems 

C.  Reference Symbols: 
 

1.  All device symbols are defined by the appropriate s ymbol schedule on 
the symbols and abbreviations sheet in the communic ations system 
drawing package. Not all device symbols as indicate d may be required 
for the project. 

2.  Because of the scale of the drawings, symbols are s hown on drawings 
as close as possible to the mounting location. Cont ractor shall 
coordinate exact locations with all drawings and af fected trades 
prior to submittal of shop drawings.  

 
a.   The Contractor shall coordinate exact locations wi th all 

architectural drawings, site plans, reflected ceili ng plans, 
furniture plans, mechanical and electrical drawings  as well as 
all affected trades prior to submittal of any shop drawings. 

D.  Abbreviations: 
 

1.  AP: Wireless Access Point. 
2.  BICSI:   Building Industry Consultant Services Inte rnational - 

International organization whose primary objective is to 
enhance the reputation and skills of companies and 
individuals employed in the telecommunications and security 
industries by ensuring that current and developing 
standards are maintained.  
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3.  CP: Consolidation Point - Local Interconnection Poi nt between 
horizontal cables from the building IDF/MDF rooms a nd 
horizontal cables for the furniture drops. 

4.  DP:  Demarcation Point - The point of interface bet ween the 
Communications Networks, MATV, any Auxiliary System s, and 
the associated Service Providers or Public Utilitie s. Also 
known as Entrance Facility. Shall also serve as the  primary 
termination point for all incoming OSP cabling as w ell as 
the primary main grounding bus-bar for all communic ations 
systems. Refer to project documents for exact locat ion and 
termination requirements.  

5.  EMI:   Electromagnetic interference. 
6.  EMT:  Electric Metallic Tubing. 
7.  IDF:  Intermediate Distribution Frame – The room/sp ace that shall 

serve as the local termination point for all horizo ntal and 
backbone cabling. Also shall be known as Equipment Room 
(ER), Horizontal Cross-Connect (HC) or Floor Distri bution 
(FD).  

8.  ITS: Information Transport Systems – For purposes o f this 
specification section ITS shall include all data an d 
telecommunications communications systems including  but not 
limited to all Data, Telephone, Intercommunications  
(Paging/Public Address), TV Distribution Systems (M ATV) and 
Audio Visual Systems (A/V) and IP based CCTV Survei llance 
Systems.   

9.  MATV:  Master Antenna System – Shall include all TV  and media 
management distribution cabling, termination jacks,  head-
end components, control, equipment racks, amplifier s, 
projection equipment and video monitoring devices a s 
defined by the project drawings and related specifi cation 
sections.    

10.  MDF:  The Main Distribution Frame – The room/space that shall 
serve as the primary termination point for all back bone 
cabling to each IDF locations and horizontal connec tion 
point for local communication drops. May also serve  as a 
local IDF location as well as the cross-connection and 
interconnection of all entrance cables from the DP for all 
PSTN and WAN connections. Also shall be known as Ma in Cross 
Connect (MC), Telecommunications Room (TR) and/or C ampus 
Distributor (CD) 

11.  NEC:   National Electric Code 
12.  NEMA:   National Electrical Manufacturers Associati on 
13.  NFPA:   National Fire Protection Association 
14.  OTDR: Optical Time Domain Reflectometer 
15.  OSP:  Outside Plant – All cabling associated with b uilding 

services supporting the incoming service connection s to 
Service Providers, Public Utilities and Wide Area N etworks. 

16.  RCDD BICSI accredited Reregistered Communications D istribution 
Designer  

17.  RIGID:  Rigid conduit is galvanized steel tubing, w ith a tubing 
wall that is thick enough to allow it to be threade d.   

18.  TCP/IP: The standard communications protocol that i mplement 
protocol stack on which the Internet and data 
communications networks operate  

19.  TGB: Telecommunications Grounding Busbar – Located in each IDF 
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20.  TMGB Main Grounding Busbar – Located at the buildin g DP/MDF 
21.  TP:  Transition Point  – A location in the horizontal cabling 

where flat under-carpet cable transitions to a hori zontal 
cabling consolidation point (CP).   

22.  UPS: Uninterruptible Power Supply 
23.  UTP: Unshielded Twisted Pair 

E.  Definitions: 
 

1.  Contract Documents: The documents consisting of the  Form of 
Agreement between Owner and Contractor, Conditions of the Contract, 
(General, Supplementary, and other Conditions), Dra wings, 
Specifications and all Addenda issued prior to the execution of the 
Contract.   

2.  Contract Drawings: The drawings that form a part of  the Contract 
Documents that provides the graphical representatio n of the project 
requirements intended design and/or performance cri teria to be 
delivered by the Contractor.  

3.  Reference Drawings: A drawing and/or set of drawing s produced by a 
proprietary supplier, manufacturer, subcontractor, or fabricator 
included in the Contract Documents for informationa l purposes, 
providing specific information related to the insta llation of 
related appurtenances, components, devices, hardwar e, products 
and/or systems. Reference Drawings shall also inclu de any Contract 
Drawings from prior bid packages that may have pert inent information 
or require coordination of trades related to this c ontract.  

4.  Shop Drawings: A drawing and/or set of drawings pro duced by the 
contractor, supplier, manufacturer, subcontractor, or fabricator as 
a detailed representation of the proper installatio n of the related, 
appurtenance, component, device, hardware, product and/or system to 
be delivered in conformance to the requirements of the Contract 
Documents. 

1.2  SUMMARY 
 

A.  This Section contains the overall requirements asso ciated with all 
Division 27 Specification Sections, and includes th e project design 
intent for all communication systems as well as req uirements for 
submittals, quality assurance, product handling, re cord documents, 
project conditions, installation, system performanc e, demonstrations, 
testing, training and certifications for all scopes  of work related to 
these systems. Refer to related specification secti ons and contract 
drawings for additional information. 
  

1.  The Division 26 Contractor shall act as the prime c ontractor for the 
project and who herein shall be known as the “Contr actor”.  

  
b.    The Division 26 Contractor shall have overall res ponsibility 

for all work related to all Division 27 scopes of w ork and 
shall ensure full coordination of all work with rel ationship to 
the VA’s Contracting Officer, Design Professional a nd all 
trades as required to provide fully operational com munications 
systems as herein specified and in accordance with all 
requirements of related specification sections and contract 
drawings. 
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1)  All Division 27 system integrators shall be a 
subcontractor to the prime contractor and shall be 
responsible for providing all equipment, devices, s ystem 
components, final cable terminations, programming, 
commissioning and testing in accordance with the 
appropriate and related specification sections.  

2)  All subcontractors shall meet the minimum technical  
capabilities, certifications and licensing requirem ents as 
defined by the “Quality Assurance” chapters in all related 
specification sections.         

 
B.  It shall be the responsibility of the Contractor to  furnish and install 

all necessary cabling, conduits/raceways, cable ter minations, controls, 
systems, equipment, materials, devices, components,  electrical power, 
equipment racks/cabinets and software as well as al l appurtenances, 
programming, commissioning and testing necessary to  deliver complete 
and fully operational systems as indicated by the a ppropriate division 
27 specification sections and related contract draw ings. 

 
1.  The installation, performance, features, functions,  software and 

programming criteria as specified herein as well as  all related 
Division 27 specification sections have been design ed to offer the 
maximum system efficiency, ease of operation, occup ant safety and 
the protection of equipment as recommended by the V eterans 
Administration (VA)and Design Professional. 

 
1)    Any deviations from the specified criteria shall be 

documented, reviewed and agreed to in writing by VA ’s 
Contracting Officer and Design Professional prior t o 
submission of bids. Refer to Division 1, and all re lated 
Division 27 specification sections for any substitu tions 
and/or project deviation requests. The required 
information shall include but not limited to: reaso n for 
deviation, all differences in performance, operatio n and 
function from the herein specified requirements, al l 
benefits and added features to the Government as a result 
of the deviations and any additional incurred costs  to the 
Government for maintenance and long term ownership.   

2)  Failure to provide the VA’s Contracting Officer and  Design 
Professional with the required information shall re sult in 
any shop drawing submissions being returned for non -
conformance with the contract requirements.  

 
a.    The contractor and all sub-contractors for this w ork shall have 

read all of the General Conditions, Special Require ments, 
General Requirements and all related specification sections and 
in the execution of all work shall be bound by all of the 
conditions and requirements therein. 

b.     Prior to the submission of the Bid any discrepancie s or 
inconsistencies noted within these specifications a nd/or the 
project drawings shall be brought to the immediate attention of 
the VA’s Contracting Officer and Design Professiona l.  
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2.  Architectural room numbers and names as indicated o n the contract 
documents may be used for the initial system design  and shop drawing 
submission.  However, prior to final system applica tion, design and 
programming, it shall be the Contractor’s responsib ility to verify 
and confirm all final room numbers and names and sh all be reviewed 
and approved by the VA’s Contracting Officer and De sign 
Professional.  

 
a.  Only architectural approved room numbers and names shall be 

used for all system programming and shall be reflec ted in all 
as-built documentation. Failure to obtain final app roval of 
architectural room numbers and names prior to final  programming 
shall result in all system to be reprogrammed at no  additional 
cost to the project. 

 
3.  All device symbols are defined by the appropriate s ymbol schedules 

as indicated by the symbol and abbreviation drawing  sheets for each 
discipline. The Contractor shall coordinate exact l ocations with all 
architectural, mechanical, electrical, reflected ce iling, furniture 
drawings and door hardware specifications as well a s all affected 
trades prior to submittal of bids.  

 
4.  All symbols are shown on the contract drawings as c lose as possible 

to their intended location. Contractor shall coordi nate the 
installation of all equipment, devices, controls, c omponents, 
cabling conduits/raceways and integration of other systems with all 
affected trades and specified system integrators. T he contractor 
shall document all coordination requirements at the  time of shop 
drawing submission.  
a.  Drawings for this work are diagrammatic and intende d to convey 

the extent, general arrangement and locations of th e work. 
Because of the scale of the drawings, certain basic  items such 
as access panels, conduits, cabinet sizes, penetrat ion sleeves, 
pull boxes, back-boxes and junction boxes may or ma y not be 
shown on the contract drawings.  Include all items where 
required by code and related specification sections  for proper 
installation of all work. 

b.  Where ambiguity exists between the project specific ations and 
the contract drawings, the superior in system perfo rmance 
regardless of cost shall prevail and shall be deliv ered by the 
Contractor at no additional expense to the project.  

 
5.  Project specifications and drawings may not deal in dividually with 

every part, control, device, component, or appurten ance which may be 
required to produce the equipment performance for t he specified 
system and/or as required for compliance with all s pecified systems 
integration. 

 
a.  Include such items and components, as required, for  complete 

operational systems as defined by the project docum ents, 
whether or not specifically indicated. The contract or shall be 
responsible for providing conduits/raceways, cable 
terminations, controls, systems, equipment, materia ls, devices, 
components, electrical power, equipment racks/cabin ets, 
software, programming, commissioning, testing and a ll 
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appurtenances as well as the integration of any anc illary 
systems or Government provided equipment/components /systems.  

b.  Coordinate with other applicable trades in submitta l of shop 
drawings and the installation of all systems. All s hop drawings 
shall detail space conditions in order to accommoda te other 
concerned trades, all equipment locations are subje ct to final 
review by the VA’s Contracting Officer and Design P rofessional. 

 
1.3  REFERENCES 

A.  References to industry and trade association standa rds as well as all 
building codes are minimum installation requirement s. The codes, 
standards and agencies listed below shall form a pa rt of this 
specification section and all work shall comply wit h the latest adopted 
standards.  

B.  Where the contract drawings and specifications mand ate a greater 
requirement or performance than those specified by any of the below 
referenced codes and standards, the Contract Docume nts shall then be 
the governing requirements for this project. The mi nimum codes and 
standards to be applied for this project shall be t he following; 

 
1.  All applicable requirements of NFPA 70 "National El ectrical Code" 

including, but not limited to: 
 

a.  Article 250, Grounding 
b.  Article 300, Part A. Wiring Method 
c.  Article 310, Conductors for General Wiring 
d.  Article 725, Remote Control, Signaling Circuits 
e.  Article 800, Communication Systems 

 
2.  National Fire Protection Association: 

 
a.  NFPA-72: National Fire Alarm and Signaling Code 
b.  NFPA-75: Standard for the Protection of Electronic Computer/Data 
              Processing Equipment 
c.  NFPA-99: Standard for Health Care Facilities   
d.  NFPA-101: Life Safety Code   

 
3.  ANSI/TIA Compliance: Comply with the following Elec tronics 

Industries Association Standards: 
 

a.  ANSI/TIA-568C:"Commercial Building Telecommunicatio n Standard" 
b.  ANSI/TIA-569:"Commercial Building Standard for 

Telecommunications Pathways and Spaces" 
c.  ANSI/TIA-455:"FOTP-61, Measurement of Fiber or Cabl e 

Attenuation Using an OTDR" 
d.  ANSI/TIA-606:"The Administration Standard for the 

Telecommunications Infrastructure of Commercial 
Building" 

e.  ANSI/TIA-607A:"Commercial Building Grounding and Bo nding 
Requirements for Telecommunications" 

f.  ANSI/TIA-1179:"Healthcare Facility Telecommunicatio ns 
Infrastructure Standard” 
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4.  Underwriters Laboratories, Inc.: 
 
a.  UL 83:  "Thermoplastic-Insulated Wires and Cables,"   
b.  UL 910:  "Test Method for Fire and Smoke Characteri stics of 

Cables Used in Air-Handling Spaces." Provide produc ts 
which are UL-listed and labeled. 

c.  UL 1069: Hospital Signaling and Nurse Call Equipmen t 
 

5.  Institute of Electrical and Electronic Engineers (I EEE) 
 

a.  IEEE 802.3 - "Carrier Sense Multiple Access with Co llision  
                  Detection," and all applicable su pplements  

      a through af”. 
b.  IEEE 802.3.u-100-“Base T/100-Base-TX, Fast Ethernet ” 
c.  IEEE 802.3.z-“Gigabit Ethernet” 
d.  IEEE 802.3.ab-“1000 Base T” 
e.  IEEE 802.3.ae-“10 Gigabit Ethernet” 
f.  IEEE 802.11.b/g/n-“Wireless Transmission Standard” 
g.  IEEE 802.11.af-“Power over Ethernet” 

 
6.  NEMA/ICEA Compliance:  

 
a.  WC-5 - "Thermoplastic-Insulated Wire and Cable for the 

Transmission and Distribution of Electrical Energy, "  
b.  WC30 - "Color Coding of Wires and Cables," pertaini ng to 

control and signal transmission media. 
 

7.  ASTM Compliance: Comply with applicable requirement s of D-2219 and 
D-2220. Provide copper conductors with conductivity  of not less than 
98% at 20°C (68°F). 

8.  NECA (National Electrical Contractors Association) Standard of 
Installation 

9.  BICSI -TDMM 12 th  edition 
10.  ADA Standards for Accessible Design 
11.  Veterans Health Administration (VHA) Telecommunicat ions Support 

Services 
12.  The Joint Commission (TJC) formally - Joint Commiss ion on 

Accreditation of Healthcare Organizations (JCAHO) 
13.  Local Authority Having Jurisdiction 
14.  National Electrical Manufacturers Association (NEMA ) 

 
1.4  SUBMITTALS 

A.  In addition, to all submittal requirements as stipu lated by Division 01 
specifications sections, the Contractor shall provi de all shop drawing 
submittals in accordance with the following:   
 
1.  The VA’s Contracting Officer and Design Professiona l approval shall 

be obtained for all equipment and material before d elivery to the 
job site. Delivery, storage, or installation of equ ipment or 
material which has not had prior approval will not be permitted at 
the job site. 

2.  All submittals shall include adequate descriptive l iterature, 
catalog cuts, shop drawings, and other data necessa ry for the 
Government to ascertain that the proposed equipment  and materials 
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comply with specification requirements.  Catalog cu ts submitted for 
approval shall be legible and clearly identify equi pment being 
submitted. 

3.  Submittals shall be provided as a complete submissi on; no partial 
submissions will be accepted. Failure to provide a complete 
submission shall result in all submittals being ret urned for 
resubmission. 

4.  No substituted equipment shall be reviewed without prior approval in 
accordance with the requirements of “substitutions”  under Division 1 
specification section. 

5.  Mark the submittals, "SUBMITTED UNDER SECTION______ ____________". 
 
a.  Submittals shall be marked to show specification re ference 

including the section and paragraph numbers. 
 

6.  The Contractor shall schedule submittals in order t o maintain the 
project schedule.  For coordination requirements re fer to Division 
01 Specification Sections, which outline basic subm ittal 
requirements and coordination. All Division 01 Spec ification 
Sections requirements shall be used in conjunction with this 
specification section.     

7.  Prior to any submission the contractor shall be res ponsible for 
performing the following quality control items to e nsure compliance 
with all project requirements: 
 
a.  Review all Shop Drawings and Product Data  
b.  Review all field measurement criteria. 
c.  Review all field construction criteria and methodol ogies. 
d.  Review all catalog numbers and similar data. 
e.  Review all coordination requirements of affected tr ades. 
f.  Review conformance to all appropriate specification  sections. 

 
8.  All shop drawings shall be prepared using latest ve rsion of AutoCAD, 

drawn accurately, and in accordance with the VA’s C AD Standards “CAD 
Standard Application Guide”. The Contractor shall n ot reproduce the 
Contract Documents or copy standard information as the basis of the 
technical data, hand drawn mark-ups of the original  project drawings 
shall not be acceptable. Failure to provide a compl ete set of 
“contractor prepared” installation drawings at the time of submittal 
shall result in all submittals being returned for r esubmission. 

9.  Submission Packaging: The Contractor shall organize  the submissions 
according to the following packaging requirements. 

   
a.  Electronic Copy Submission: One complete set of ele ctronic 

equipment data sheets and drawings submitted in PDF  format and 
collated in two distinct files: 

 
1)  Equipment Data Sheets, equipment schedules, alarm m atrixes 

cable termination spread sheets, and all related pe rtinent 
information. 

2)  Drawings including all site plans, floor plans, ris ers, 
point to point wiring, grounding, installation deta ils and 
mounting elevations. 
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b.  Hard Copy Submission: For each manual, provide heav y duty, 
commercial quality, durable three (3) ring vinyl co vered loose 
leaf binders, sized to receive 8.5 x 11 in paper, a nd 
appropriate capacity to accommodate the contents.  Provide a 
clear plastic sleeve on the spine to hold labels de scribing the 
contents.  Provide pockets in the covers to receive  folded 
sheets. 

   
1)  Binders:  For each manual, provide heavy duty, comm ercial 

quality, durable three (3) ring vinyl covered loose  leaf 
binders, sized to receive 8.5 x 11 in paper, and 
appropriate capacity to accommodate the contents.  Provide 
a clear plastic sleeve on the spine to hold labels 
describing the contents.  Provide pockets in the co vers to 
receive folded sheets. 

 
a)  Where two (2) or more binders are required to 

accommodate data; correlate the data in each binder  
into related groupings according to the Project Man ual 
table of contents. Cross-reference other binders wh ere 
necessary to provide essential information for 
communication of proper operation and/or maintenanc e of 
the component or system. 

b)  Identify each binder on the front and spine with 
printed binder title, Project title or name, and 
subject matter covered.  Indicate the volume number  if 
applicable. 

 
2)  Dividers: Provide heavy paper dividers with cellulo id tabs 

for each Section.  Mark each tab to indicate conten ts. 
3)  Protective Plastic Jackets:  Provide protective tra nsparent 

plastic jackets designed to enclose diagnostic soft ware for 
computerized electronic equipment. 

4)  Text Material: Where written material is required a s part 
of the manual use the manufacturer's standard print ed 
material, or if not available, specially prepared d ata, 
neatly typewritten on 8.5 inches by 11 inches 20 po und 
white bond paper. 

5)  Drawings: Where drawings and/or diagrams are requir ed as 
part of the manual, provide reinforced punched bind er tabs 
on the drawings and bind them with the text. 

 
a)  Where oversized drawings are necessary, fold the 

drawings to the same size as the text pages and use  as 
a foldout. 

b)  If drawings are too large to be used practically as  a 
foldout, place the drawing, neatly folded, in the f ront 
or rear pocket of the binder. Insert a type written  
page indicating the drawing title, description of 
contents and drawing location at the appropriate 
location of the manual. 

c)  Drawings shall be sized to ensure details and text is 
of legible size.  Text shall be no less than 1/16” 
tall. 
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10.  The ITSI shall have a registered RCDD professional review and seal 

shop drawings related to all system designs, instal lations, testing, 
certifications and structured cabling layouts for c ommunications 
systems. Failure to provide RCDD sealed shop drawin gs shall result in 
all shop drawings being returned for resubmission w ithout any reviews 
taking place. 

11.  The VA’s Contracting Officer and Design Professiona l’s review of the 
shop drawings and/or samples does not relieve the C ontractor from 
compliance with the requirements of the project doc uments. Unless 
the Contractor has informed the VA’s Contracting Of ficer and Design 
Professional in writing of such deviation at the ti me of submission, 
has noted the deviation on the shop drawings, and t he VA’s 
Contracting Officer and Design Professional has giv en written 
approval of the specific deviation to the project d ocument. 

 
a.  All project requirements shall stand. The VA’s Cont racting 

Officer and Design Professional’s review does not r elieve the 
Contractor from responsibility for any errors of om ission in 
the submission of shop drawings and/or samples.  

 
12.  Submit all system testing, commissioning and startu p procedures to 

be employed. Include all estimated times for perfor mance of all 
tests; all test equipment and manpower necessary fo r testing. 

13.  Submit all integrator  qualifications and certifications in 
accordance with the requirements as specified elsew here in this 
specification section.  

14.  Submit project schedule outlining the time frames f or all equipment 
with long lead times for equipment deliveries; incl ude all system 
commissioning, testing and training time expectatio ns. Project 
schedule shall be submitted as CPM schedule and sha ll utilize a 
software based project management program. 

15.  The system integrator shall have a registered RCDD professional 
review and seal the designs, installation and testi ng certification 
of all structured cabling networks. Failure to prov ide RCDD sealed 
shop drawings shall result in all shop drawings bei ng returned for 
resubmission without any reviews taking place.   

16.  The Government and Design Professional’s review of the shop drawings 
and/or samples does not relieve the Contractor from  compliance with 
the requirements of the project documents. Unless t he Contractor has 
informed the Agency representative and Design Profe ssional in 
writing of such deviation at the time of submission , has noted the 
deviation on the shop drawings, and the Design Prof essional has 
given written approval of the specific deviation to  the project 
document all project requirements shall stand. The Design 
Professional’s review also does not relieve the Con tractor from 
responsibility for any errors of omission in the su bmission of shop 
drawings and/or samples.  

17.  Submit all system testing and startup procedures to  be employed. 
Include all estimated times for performance of all tests, test 
equipment and manpower necessary for testing. 

18.  Submit all integrator  qualifications and certifications in 
accordance with the requirements as specified elsew here in this 
specification section.  
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19.  Submit project schedule outlining the time frames f or all equipment 
with long lead times for equipment deliveries; incl ude all system 
commissioning, testing and training time expectatio ns. Project 
schedule shall be submitted as CPM schedule and sha ll utilize a 
software based project management program. 

B.  Shop Drawings: 
 

1.  All shop drawings shall include sufficient informat ion, clearly 
presented, to determine full compliance with all pr oject drawings 
and specifications. Include the following informati on as applicable 
for review, failure to provide all information list ed below shall 
result in all shop drawing submittals being returne d for 
resubmission:  

 

a.  All Building Floor and Site Plans. 
b.  All equipment, devices and components with manufact urer's 

name(s), model numbers,  
c.  All equipment, device and component electrical rati ngs and 

power requirements  
d.  All equipment, device and component performance rat ings.   
e.  All equipment /device battery calculations,  
f.  All equipment /device voltage drop calculations,  
g.  All db losses for all passive video devices and cab ling,  
h.  All Speaker taps, voltages and zoning  
i.  All equipment rack/cabinet layouts and rack/cabinet  sizes.  
j.  All device-mounting elevations.  
k.  All device wiring details.  
l.  All grounding and bonding connections. 
m.  Complete point-to-point-wiring diagrams for all sys tems. 

Include all equipment and wiring termination schedu les and/or 
matrixes.  

2.  Provide a complete set of “contractor prepared” ins tallation 
drawings. Drawings at the minimum shall consist of floor plans 
indicating all; passive and active electronic compo nent locations, 
field devices, device identifications, distribution  racks, patch 
panels, control panels, auxiliary control panels, p ower supplies, 
conduit and cable requirements as well as all 120 v olt electrical 
circuit locations and designations.  
 
a.  Drawings shall include at the minimum the following ;   

 
1)  Detailed equipment layouts for all communications 

rooms. Coordinate all room layouts with affected 
trades. 

2)  Floor plan drawings showing locations of all 
equipment, devices, equipment cabinets and/or rack 
locations. Identify type and sizes of all equipment  
cabinets and/or racks.  

3)  All cable tray layouts, and conduit routing of all 
conduits 2 inches in diameter or greater.  

4)  System riser diagrams and single line drawings 
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5)  Equipment wattage for each location and estimated B TU 
production.  

6)  Detailed equipment layouts for all equipment consol es. 
Indicate all equipment locations, power connections  
and installation details.  

7)  All equipment mounting hardware/brackets and 
installation details, Identify type size, load 
capacities of all mounting hardware/brackets; inclu de 
all mounting and installation details, all space 
requirements, any special architectural modificatio ns 
required. 

8)  Outline drawings of all equipment cabinets/racks 
showing the relative position of all major componen ts, 
all-wiring and grounding terminations. Include all 
panel, cabinet and/or rack dimensions. 

9)  All grounding and bonding termination points  
10)  All electrical circuit numbers and distribution pan el 

locations.   
 
3.  Provide a complete termination schedule of all comm unications 

device outlet locations; indicate on the installati on drawings 
all device outlets’ unique identification which sha ll 
correspond with schedule and drawings.  

4.  All shop drawing submissions shall have a registere d RCDD 
professional review and seal all shop drawings conf irming that 
the proposed network infrastructure is in conforman ce with all 
stipulated standards and requirements as herein spe cified.   

C.  Equipment Submittals: 
 

1.  Sufficient information, clearly presented, shall be  included 
to determine compliance with drawings and specifica tions.  

 
a. Include all equipment data sheets pertinent to equi pment 

provided. All data sheets shall be highlighted indi cating 
specific equipment supplied. Failure to provide the  
proper annotation of all equipment shall result in 
submittals being returned for resubmission. 

 
2.  Submit complete technical data necessary to evaluat e the 

material and equipment. Include a complete technica l 
specification for the submitted equipment, noting d ifferences 
and adherence to this Section. Failure to provide t he required 
data will result in all submittals being returned f or 
resubmission. 

3.  Submit performance data, equipment ratings, cable 
requirements, control sequences, GUI based control panels, 
programming matrixes, logic diagrams and all other descriptive 
data necessary to describe the installation and ope rations of 
the system being provided. Failure to provide the r equired 
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data will result in all submittals being returned f or 
resubmission. 

4.  Parts list which shall include those replacement pa rts recommended 
by the equipment manufacturer, quantity of parts, c urrent price and 
availability of each part. 

D.  Maintenance and Operation Manuals: Submit in accord ance with all 
requirements of Division 01 specification sections and as herein 
specified. 
  

1.  Maintenance and Operation Manuals: Submit as requir ed for systems 
and equipment specified in the technical sections. Furnish four 
copies, bound in hardback binders, (manufacturer's standard binders) 
or an approved equivalent. Furnish one complete man ual as specified 
in the technical section but in no case later than prior to 
performance of systems or equipment test, and furni sh the remaining 
manuals prior to contract completion. 

2.  Inscribe the following identification on the cover:  the words 
"Maintenance and Operations Manual”, include the na me and location 
of the system, equipment, building, name of Contrac tor, and contract 
number. Include in the manual the names, addresses,  and telephone 
numbers of each subcontractor installing the system  or equipment and 
the local representatives for the system or equipme nt. 

3.  Provide a "Table of Contents" and assemble the manu al to conform to 
the table of contents, with tab sheets placed befor e instructions 
covering the subject. The instructions shall be leg ible and easily 
read, with large sheets of drawings folded in. 

4.  The manuals shall include: 
  

a. Internal and interconnecting wiring and control dia grams with 
data to explain detailed operation and control of t he 
equipment. 

b. A control sequence describing start-up, operation, and 
shutdown. 

c. Description of the function of each principal item of 
equipment. 

d. Installation and maintenance instructions. 
e. Safety precautions. 
f. Diagrams and illustrations. 
g. Testing methods. 
h. Performance data. 
i. Pictorial "exploded" parts list with part numbers. Emphasis 

shall be placed on the use of special tools and ins truments.  
The list shall indicate sources of supply, recommen ded spare 
parts, and name of servicing organization. 

j. Appendix; list qualified permanent servicing organi zations for 
support of the equipment, including addresses and c ertified 
qualifications. 

 
5.  Approvals will be based on complete submission of m anuals together 

with shop drawings. 
6.  After approval and prior to installation, furnish t he Contracting 

Officer Representative with one sample of each of t he following: 
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a. A 300 mm (12 inch) length of each type and size of wire and 

cable along with the tag from the coils of reels fr om which the 
samples were taken.  

b. Each type of conduit and pathway coupling, bushing and 
termination fitting.  

c. Raceway and pathway hangers, clamps and supports.  
d. Duct sealing compound.  

 
1.5  QUALITY ASSURANCE  

A.  Integrator Qualifications: The projects’ Informatio n Technology System 
(ITS) integrator and\or Audio\Visual System (AVI) I ntegrator shall be 
an accredited and authorized distributor of the app ropriate equipment 
manufacturer and shall be fully certified in the in stallation, testing 
and programming of all equipment being provided. 

 
1.  The ITS integrator shall be capable of providing do cumented 

successful work experience of at least three (3) fa cilities of 
equivalent size and technical requirements utilizin g the proposed 
equipment being provided. The system integrator sha ll have on staff 
a minimum of one full time individual that holds a current RCDD 
registration.  
a.  All information technology system work shall be cer tified in 

writing to the VA’s Contracting Officer and Design Professional 
by a RCDD professional asserting that all communica tions 
network system shop drawings and structured cabling  is in 
conformance with all appropriate NEC requirements, EIA/TIA 
standards; BICSI recognized installation practices and all 
related specification sections.  

 
2.  Cable Installer Qualifications: The cable installat ion contractor 

shall demonstrate not less than three (3) years’ ex perience in the 
installation of structured cabling systems and shal l have on staff a 
minimum of one full time member that holds a curren t BICSI level II 
installer credential.  

 
a.  NOTE: The installation of all communications cablin g shall be 

under the direct supervision of a current BICSI lev el II 
installer who shall be knowledgeable in the followi ng technical 
applications: 

 
1)  The Routing and installation of shielded, unshielde d, 

twisted pair, coaxial and fiber optic cables. 
2)  Bonding and grounding of cable tray and equipment r acks. 
3)  Fusion splicing of fiber optic cabling. 
4)  Testing copper conductors for electrical continuity . 
5)  Testing and Certifying of UTP structured cabling fo r 

attenuation and worst case near end cross talk. 
6)  Testing and Certifying of ALL fiber optic cabling e mploying 

an Optical Time Domain Reflectometer (OTDR) in acco rdance 
with TIA/EIA protocols.  

7)  Testing and Certifying of coaxial cable networks fo r RF 
leakage  
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8)  Termination, connection, and testing of shielded an d un-
shielded twisted pair cable, coaxial cabling and fi ber 
optic cabling on all specified connectors, electric al 
protection blocks, termination blocks and patch pan els. 

9)  Generally accepted industry standards, as well as 
manufacturers written installation instructions, wi ll be 
used for in-process quality control and final accep tance of 
the work installation. 

 
3.  The Government reserves the right to require the Co ntractor to 

submit a list of installations where the products h ave been in 
operation before approval 

 
a.  Experience shall be defined as the completion of th e specific 

system being provided, with that system being succe ssfully 
operated by the Owner for its intended purpose for at least 
three (3) years. 

b.  In addition to the above “Experience” shall also be  defined as 
the completion of modifications and renovations to any 
associated system being provided in any existing oc cupied 
facility of this size and magnitude.  

c.  For each facility submit the following:    
 

1)  Name and location of facility 
2)  Date of Occupancy or beneficial use by Owner 
3)  Owner’s representative to contact and telephone num ber 
4)  Construction Manager or General Contractor 
5)  Project Architect or Engineer 
6)  Provide information on the installed locations with  

operational equipment 
7)  Registration number and expiration date of RCDD 

professional 
8)  Registration number and expiration date of Level II  

installer. 
 

4.  Service Qualifications: The ITS integrator shall be  a permanent 
service organization maintained and/or trained by t he product 
manufacturer on the products being provided for thi s project.  

 
a.  The integrator shall be (where required) properly l icensed by 

the governing municipality to provide the services and work for 
the specific system being installed. In addition al l 
integrators shall be capable of providing full serv ice for the 
entire warranty period within an 8-hour response ti me upon 
notification of a service emergency.  

F.  Manufacturers Qualifications: The manufacturer shal l regularly and 
presently produce, as one of the manufacturer's pri ncipal products, the 
equipment and materials specified for this project,  and shall have 
manufactured the items for at least three years. 

 
1.  Product Qualification: The Manufacturer's product s hall have been in 

satisfactory operation, on three installations of s imilar size and 
type as this project, for approximately three years . 
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a.  The manufacturers shall submit the appropriate docu mentation 
certifying that the project integrator is a qualifi ed service 
provider of all manufacturers’ products being provi ded for this 
project. 

G.  Pre-installation Conferences: The Contractor and al l systems 
Integrators shall include provisions to attend all pre-installation 
conferences at Project site to comply with requirem ents in Division 01 
Section "Project Management and Coordination."  Rev iew methods and 
procedures related to installation and operations o f all communications 
systems, including, but not limited to, the followi ng: 
 
1.  Inspect and discuss electrical power, equipment and  component rough-

ins as well as other preparatory work required to b e performed by 
other trades related to the proper installation and  performance of 
all communications systems. 

2.  Review integration to any systems and/or equipment provided by other 
trades 

3.  Review and finalize construction schedule and verif y availability of 
materials, installation personnel, equipment, and a ny preparatory 
work by other trades needed to make progress and av oid delays.  

4.  Review required start-up, testing, commissioning an d certifying 
procedures to be employed for each system and any i mpacts these 
scopes of service has to final turnover of the syst ems and/or other 
trades. 

  
1.6  RECORD DOCUMENTS 

A.  In addition to all general provisions of the Contra ct, including but 
not limited to all; General and Supplementary Condi tions, Division 01 
Specification Sections include the following projec t requirements ;   
 
1.  Provide complete set of finalized copies of record documents prior 

to final acceptance of the project by VA’s Contract ing Officer and 
Design Professional in accordance with all requirem ents of Division 
01 specification sections. At the minimum the recor d documents 
shall contain all information, data and drawings as  described in 
Chapter 1.4 “Submittals” of this specification sect ion.  

 
a.  As-built documents shall be submitted in both paper  and 

electronic media formats in the quantities as speci fied by 
Division 1 specification requirements.  
 
1)  All electronic record drawings shall be prepared an d 

submitted utilizing an AutoCAD based program as 
manufactured by Autodesk. Where electronic document s are 
prepared using other than an AutoCAD program manufa ctured 
by Autodesk, the contractor shall provide to the VA ’s 
Contracting Officer and Design Professional the nec essary 
software to electronically view the submitted docum ents.  

2)  All electronic data sheets, control sequences, prog ramming 
matrixes and other descriptive data shall be provid ed in 
PDF formatted documents. 
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3)  Copies of all current system programming and associ ated 
software shall be provided on downloadable media fo rmatted 
for the use in restoration all system operations an d 
functionality in the event of a catastrophic failur e.  

 
PART 2 – PRODUCTS  
 
2. 1 MANUFACTURED PRODUCTS 

A.  Materials and equipment furnished shall be of curre nt production by 
manufacturers regularly engaged in the manufacture of such items, that 
meet and/or exceed the specified performance and fe atures of the 
equipment and/or systems and for which replacement parts shall be 
readily available to the system integrator and/or u sing agency. 

 
1.  When more than one unit, device or component of the  same class of 

equipment is required, such units, devices or compo nents shall be 
the product of a single manufacturer. 

2.  Acceptable manufacturers for each system shall be a s specified and 
shall be provided in full compliance with the requi rements of this 
and all related specification sections and contract  drawings. 

 
a.  Manufacturers listed as acceptable shall not negate  the 

contractors’ responsibility for providing all equip ment, 
devices, components and/or systems, in accordance w ith all 
functions and performance requirements of the Contr act 
Documents.   

b.  Where manufacturer and/or manufacturer model number s reference 
specific system components in the related specifica tion 
sections, it is to establish the performance requir ements and 
quality of the systems and components only. 

 
1)  It is in no way an inference that the referenced mo del 

numbers are the manufacturer’s current product and are the 
only acceptable components for this project unless 
specifically referenced as “no substitutions”.  

 
c.  The Contractor shall provide the manufacturers’ mos t current 

product that shall meet and/or exceed the specified  performance 
and features of the equipment and/or systems. 

d.  Equivalent UL- listed equipment may be substituted for the 
approved manufacturers unless stipulated by other s pecification 
sections as “No Substitutions”. All substitutions s hall be 
submitted for approval by VA’s Contracting Officer and Design 
Professional in accordance with all requirements of  Division 01 
specification sections and Chapter 1.4 “Submittals”  of this 
specification section.  

 
1)  Where systems and/or components are referenced as “ no 

substitutions” the specific system and/or component s shall 
be provided. 

2)  All substitutions shall comply with all requirement s as 
specified above and all system performance standard s shall 
be maintained.  
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3)  The contractor shall stipulate the following inform ation 
impacted by such a substitution.  

 
a)  Any and all extensions in time impacted by the 

substitution.  
b)  Any changes to the architectural or structural elem ents 

to the project 
c)  Differences in operation and/or performance from 

intended system criteria.  
 

4)  Failure to provide the required substitution inform ation 
shall result in “without consideration” the immedia te 
rejection of the substituted equipment and/or syste ms.  

B.  Equipment Assemblies and Components: 
 
1.  Components of an assembled unit need not be product s of the same 

manufacturer. 
 

a.  Manufacturers of equipment assemblies, which includ e components 
made by others, shall assume complete responsibilit y for the 
final assembled unit. 

b.  Components shall be compatible with each other and with the 
total assembly for the intended service. 

c.  Constituent parts which are similar shall be the pr oduct of a 
single manufacturer. 

d.  Factory wiring shall be identified on the equipment  being 
furnished and on all wiring diagrams. 

C.  Where Factory or Off-Premises Testing of any equipment, product or 
assembly is recommended by the product manufacturer or where 
specified as part of this section and/or any relate d specification 
section: 
 
1.  The VA’s Contracting Officer, Design Professional a nd/or Government 

representatives shall have the option of witnessing  all factory 
tests. The Contractor shall notify the VA’s Contrac ting Officer and 
Design Professional at a minimum of thirty (30) wor king days prior 
to the performance of any factory or off-premises t ests. 

 
a.  Where the factory or assembly point for all off-pre mises 

testing is not within two (2) hours driving time fr om the 
project location, the system integrator shall inclu de as part 
of this project all per diem costs (travel, meals a nd lodging) 
for a minimum of two representatives from the using  agency and 
the project Design Professional to witness all test ing. 

 
2.  Provide four (4) copies of certified test reports c ontaining all 

preliminary test data and testing procedures shall be furnished to 
the VA’s Contracting Officer and Design Professiona l prior to any 
final testing and not more than ninety (90) days af ter completion 
of any tests. 

3.  When equipment, product or assembly fails to meet a ny factory or 
off-premises tests, retesting of equipment, product  or assembly 
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shall be mandated, the manufacturer/integrator shal l be liable for 
all additional expenses, including all expenses inc urred by the 
VA’s Contracting Officer and Design Professional fo r witnessing the 
retesting of any equipment, product or assembly. 

 
PART 3 – EXECUTION  

 
3.1  EQUIPMENT PROTECTION 

A.  Protect all materials, equipment, devices or compon ents permanently 
installed and/or stored on the job site. Protect al l materials, 
equipment, cabling, devices or components during co nstruction and after 
installation, provide appropriate protection of all  materials, 
equipment, components and/or devices until time of substantial 
completion. All materials, equipment, components an d/or devices shall 
be protected during shipment and storage against an y physical damage, 
dirt, moisture, cold, snow or rain: 

 
1.  During installation, enclosures, racks\cabinets, eq uipment, 

controls, controllers, circuit protective devices, and other like 
items, shall be protected against entry of any fore ign matter; and 
shall be vacuum cleaned both inside and outside bef ore testing and 
operating and repainting if required. 

2.  Any materials, equipment, components and/or devices , stored on site 
which have been deemed by the VA’s Contracting Offi cer or  Design 
Professional to exhibit any indications of damage o r exposure dust 
or moisture shall not be installed and shall return ed to the source 
of supply for immediate replacement.  

 
a.  The use of spare parts or the return of defective e quipment for 

repair to mitigate the damage of defective material s, 
equipment, components and/or devices shall not be a cceptable. 
All materials, equipment, components and/or devices  shall be 
new and unused until final acceptance by the Design  
Professional.  

 
3.  Provide and apply protective material immediately u pon receiving 

the products and maintain throughout the constructi on process. 
 

a.  Painted surfaces shall be protected with factory in stalled 
removable heavy kraft paper, sheet vinyl or equal. 

b.  Any damaged paint on equipment and materials shall be 
refinished with the same quality of paint and workm anship as 
used by the manufacturer so repaired areas is not o bvious or 
detectable. 

 
4.  Failure to properly protect all materials, equipmen t, components 

and/or devices prior to final acceptance shall cons titute 
sufficient cause for rejection of materials, equipm ent, components 
and/or devices should any defects, damage or degrad ation in 
performance is observed. 

B.  Immediately replace all malfunctioning materials, e quipment, components 
and/or devices with new unused products up until th e time the Design 
Professional issues final acceptance of the system.  The returning of any 
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malfunctioning equipment, devices and/or components  to the manufacturer 
for repair and then reinstallation at the project s ite shall not be 
acceptable.   

 

1.  All replacement materials, equipment, components an d/or devices shall 
be factory new and not scavenged from the Project’s  spare parts 
inventory or factory recycled products unless expre ssly identified by 
contractor prior to replacement and approved before hand by the Design 
Professional.  

 
3.2  WORK PERFORMANCE 

A.  Installation, final termination, testing, start-up and commissioning of 
all systems, system components and cabling infrastr uctures shall be 
under the direct supervision of the appropriate sys tem integrator. The 
integrator shall be an accredited and authorized di stributor of the 
appropriate equipment manufacturer and shall be ful ly certified in the 
installation, testing, commissioning and programmin g of all equipment, 
devices, components and/or systems being provided a s part of this 
project. 

B.  Job site safety and worker safety is the responsibi lity of the 
Contractor. Ensure that safe access and egress from  all work areas is 
maintained during movement and installation of mate rials. Clean up all 
debris generated by installation activities. Keep a ll communications 
equipment rooms free of debris at all times. 

C.  Pre-installation Conferences: Include provisions to  attend all pre-
installation conferences at Project site in complia nce with all 
requirements in Division 01 specification section a nd as herein 
specified. Review methods and procedures related to  installation and 
operations of all communications systems, including , but not limited 
to, the following: 
 
1.  Inspect and discuss electrical and equipment roughi ng-in related to 

all communications systems as well as other prepara tory work 
required to be performed by other trades. 

2.  Review sequence of operations for each type of syst em, control, 
cabling and/or integration to any systems and/or eq uipment provided 
by other trades 

3.  Review and finalize construction schedule and verif y availability 
of materials, installation personnel, equipment, an d any 
preparatory work by other trades needed to make pro gress and avoid 
delays.  

4.  Review required start-up, testing, commissioning an d certifying 
procedures to be employed for each system and any i mpacts to other 
trades. 

D.  For work on existing facilities, arrange, phase and  perform work to 
assure the operation of all communications systems for other buildings 
and contiguous spaces at all times. Refer to Divisi on 1 specification 
section for additional information. 
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E.  All new work shall be installed and connected to ex isting work neatly 
and carefully. Disturbed or damaged work shall be r eplaced or repaired 
to its prior conditions, as required by Division 1 specification 
sections.  

F.  Coordinate the installation of all cabling, conduit s/raceways and cable 
trays and equipment with applicable trades to ensur e proper operation 
and function of all integrated systems in accordanc e with all related 
specification sections. Refer to Division 1 specifi cation section for 
additional project coordination requirements.  
 
1.  Coordinate with all trades at the time of shop draw ing submission 

detailing all space and/or room conditions. The con tractor shall 
coordinate with the appropriate trade all condition s impacting the 
installation of any system, conduit or cable tray i ncluding but not 
limited to all equipment locations, site conditions , ceilings, 
lighting fixtures, fire protection piping and ductw ork layouts to 
the satisfaction of all concerned trades, subject t o final review 
by the Design Professional.  

 

a.  Coordinate exact location of all desktop/counter/wa ll mounted 
equipment with the VA’s Contracting Officer, Design  
Professional and all affected trades prior to the i nstallation 
of any equipment and/or cabling. 

b.  Coordinate exact location(s) of all cable, conduits , equipment 
and/or devices installations with all architectural  plans, site 
plans, reflected ceiling plans and affected trades prior to 
installation. 
 
1)  Equipment installations requiring coordination with  other 

trades the contractor shall provide all templates, back-
boxes and equipment anchor bolts for mounting or fl ush 
mounting preparation, (e.g. pedestals or other devi ces 
requiring mounting on walls, concrete pads or other  
materials). Coordinate delivery of templates and eq uipment 
anchor bolts to preclude any delay in the construct ion 
schedule or the work of the affected trade. 

 
c.  If installation of equipment, devices, cabling, rac eways, cable 

trays and/or conduit is performed prior to coordina tion with 
other trades, which interferes with work of other t rades or 
operation and maintenance of the facility, make nec essary 
changes to correct the condition at no additional c ost to the 
Government. 

d.  Prior to the final programming of any systems revie w with VA’s 
Contracting Officer and Design Professional all sys tem 
features, functions, system operations, network map ping, system 
integrated responses and all related programming as  required 
for the proper operation of the respective communic ations 
systems.  

G.  The Contractor shall maintain a complete set of cur rent and up to date 
set of shop drawings and equipment submissions at t he job site at all 
times. The Shop drawings and all other submissions shall be marked up 
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to reflect all as-built conditions and shall be mad e available for 
review by the Design Professional at request. 

 
3.3  EQUIPMENT/CABLE INSTALLATION AND REQUIREMENTS  

A.  All system wiring and equipment installation shall be in accordance with 
good engineering practices and by all IEEE, EIA, NE C and manufacturer’s 
requirements. Wiring shall comply with all state an d local electrical 
codes. All wiring shall test free from all grounds,  shorts, stray 
voltages and EMI. 

B.  Follow manufacturers' instructions for installing, components and 
adjusting all equipment and cabling. Submit two (2)  copies of such 
instructions to the VA’s Contracting Officer and De sign Professional 
before installing any equipment. Provide a copy of such instructions at 
the equipment during any work on the equipment. Whe re no instructions 
are included with the equipment, follow accepted in dustry practices and 
workmanlike installation standards. 

C.  Ensure that all communications systems cabling supp orts (conduits, 
support grips, cable tray and J-hooks) are fully in stalled before 
proceeding with cable installation.   
 
1.  At no times shall any cables be installed and left unsupported, nor 

shall cables be tie-wrapped to any other supporting  structure in 
lieu of specified cable supports. Do not tie-wrap o r permanently 
affix cable bundles to approved cable supports. 

 
a.  NOTE:  Cable bundles shall not be cinched too tight ly; all 

cable ties shall be VELCRO type tie-wraps only. Pla stic wire 
ties shall not be accepted on any communications ca bling.  

 
2.  Do not leave any system cabling unprotected on the floor at any 

time. If cables must be left on any floor, protect the cables so 
that they may not be walked on or have any material  or equipment 
placed or rolled on top. Replace all damaged cables  from 
demarcation to termination point; no splicing of da maged cables 
shall be permitted. 

3.  Maintain manufacturers recommended minimum bend rad iuses of all 
cabling. Do not stretch, stress, tightly coil, bend  or crimp the 
backbone, horizontal, patch or workstation cables. The Contractor 
shall keep all cabling out of the way of other trad es during 
staging of any work. The contractor at the contract or’s expense 
will replace all severely stressed or damaged cable s, equipment and 
materials as determined by the VA’s Contracting Off icer and Design 
Professional. 

D.  Equipment location shall be as close as practical t o locations as 
indicated on the contract drawings. 
 
1.  Provide all equipment clearances in accordance with  NEC 

requirements. Arrange equipment to facilitate unres tricted access 
for maintenance and service around all equipment, c omponents and/or 
cable terminations. 
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E.  Inaccessible Equipment: 
 
1.  Where the VA’s Contracting Officer and Design Profe ssional 

determines that the Contractor has installed equipm ent not 
conveniently accessible for operation and maintenan ce, the 
equipment shall be removed and reinstalled as direc ted at no 
additional cost to the project. 

 
a.  "Conveniently accessible" is defined as being capab le of being 

reached without the use of ladders, or without clim bing or 
crawling under or over obstacles such as, but not l imited to, 
motors, pumps, belt guards, transformers, piping, d uctwork, 
conduit and raceways. 

F.  Cabling Requirements  
  

1.  Communications cabling and equipment installations shall be in 
accordance with good engineering practices as estab lished by the EIA, 
IEEE and the NEC. All cabling shall meet all state and local 
electrical codes. All cabling shall test free from all grounds, 
shorts and EMI. 
 
a.  Contractors shall have the option to combine all ca ble home 

runs and conductors of same type and voltage “class ” in 
accordance with NEC requirements unless specified e lsewhere. 
Size all conduits and install all conductors in acc ordance with 
NEC requirements and manufacturers recommendations.   

b.  All TCP/IP based communications cabling located abo ve 
accessible suspended ceilings may be installed with out conduit 
and shall be supported by “J” hooks.  

 
1)   Cabling installed above inaccessible ceiling space s shall 

be installed in dedicated conduits. 
2)   No exposed cabling will be acceptable in finished or 

occupied spaces of the facility without approval by  the 
VA’s Contracting Officer and Design Professional. 

3)   Any communications system cabling installed exteri or to 
the building and/or all cabling being routed from t he 
facility to any remote location external to the pro ject 
location shall be installed in OSP rated fiber opti c cable.  

 
2.  Do not install bruised, kinked, scored, deformed, o r abraded cable.  

Do not splice cable between indicated terminations,  taps, or 
junction points. Remove and discard cable where dam aged during 
installation and replace it with new cable.  

 
3.  Data Network UTP Cabling 
 

a.  All data network UTP cabling is to be Category-6 an d concealed 
above suspended ceilings, bundled and supported to the building 
structure. All cabling bundles shall be plenum rate d and shall 
not contain any AC carrying conductors or non-assoc iated 
communications network cables. All TCP/IP based com munications 
cabling located above accessible suspended ceilings  may be 
installed without conduit and shall be supported by  “J” hooks.  
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1)   All horizontal data drops shall be Category-6 and shall be 

terminated on patch panels installed on the 19” equ ipment 
racks\cabinets.  

2)   Copper station cabling may be run outside of condu its and 
above suspended ceilings only when between the cabl e tray 
and the conduit wall stub-up.  

3)   All data drops and backbone cable installed above 
accessible ceilings shall be installed on J-hooks, cable 
trays, dedicated conduits, or in cable chases and/o r a 
combination thereof as indicated contract drawing o r 
specified. In no case shall cable be supported on c eiling 
tiles, T-bars, or tie- wrapped to any conduit or pi pes. 

 
a)  Category-6 cables shall not be cinched too tightly;  

cable ties at patch panel locations shall be VELCRO  type 
tie-wraps only. Plastic wire ties shall not be acce pted 
on any Category-6 cabling. 

 
4)   Each network drop shall be a dedicated Category-6 cable 

and shall not exceed a maximum distance of 294 feet  from 
the associated MDF/IDF to the furthermost data port  for 
that network address. 

5)   Cable Support: Securely secure to the permanent bu ilding 
structure where not installed in raceway.  Provide “J” 
hooks at regular intervals appropriate to the cable  and 
wire size.   

6)   Cable and wiring shall not lay loose on ceiling ti les or 
grids. Cable must be supported in all areas. Bridle  rings 
and tie-wrapped supporting methods are not acceptab le j- 
hooks must be used between conduit stub-ups and cab le trays 
for support.  

7)   Install all cabling parallel to building lines and  follow 
building structure. Use cable support equipment/har dware 
recommended by the manufacturer and/or as herein sp ecified. 

8)   Provide all terminations, cross-connects, wire man agement, 
surge protectors, etc. for a complete and operation al 
system. 

9)   Any data communications system cabling installed e xterior 
to the building and/or all cabling being routed fro m the 
facility to any remote location external to the pro ject 
location shall be installed in OSP rated Category-6  cable. 

 
4.  Telephone Network UTP Cabling 

 
a.  All telecommunications network UTP cabling is to be  Category-6 

and concealed above suspended ceilings, bundled and  supported 
to the building structure. All cabling bundles shal l be plenum 
rated and shall not contain any AC carrying conduct ors or non-
associated communications network cables. All TCP/I P based 
communications cabling located above accessible sus pended 
ceilings may be installed without conduit and shall  be 
supported by “J” hooks.  
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1)   All horizontal telephone drops shall be Category-6  and 
shall be terminated on patch panels installed on th e 19” 
equipment racks\cabinets.  

2)   Copper station cabling may be run outside of condu its and 
above suspended ceilings only when between the cabl e tray 
and the conduit wall stub-up.  

3)   All telephone drop and backbone cable installed ab ove 
accessible ceilings shall be installed on J-hooks, cable 
trays, dedicated conduits, or in cable chases and/o r a 
combination thereof as indicated contract drawing o r 
specified. In no case shall cable be supported on c eiling 
tiles, T-bars, or tie- wrapped to any conduit or pi pes. 

 
a)  Category-6 cables shall not be cinched too tightly;  

cable ties at patch panel locations shall be VELCRO  type 
tie-wraps only. Plastic wire ties shall not be acce pted 
on any Category-6 cabling  

 
4)   Cable Support: Securely secure to the permanent bu ilding 

structure where not installed in raceway.  Provide “J” 
hooks at regular intervals appropriate to the cable  and 
wire size.   

5)   Cable and wiring shall not lay loose on ceiling ti les or 
grids. Cable must be supported in all areas. Bridle  rings 
and tie-wrapped supporting methods are not acceptab le j- 
hooks must be used between conduit stub-ups and cab le trays 
for support.  

6)   Install all cabling parallel to building lines and  follow 
building structure. Use cable support equipment/har dware 
recommended by the manufacturer and/or as herein sp ecified. 

7)   Each telephone drop shall be a dedicated Category- 6 cable 
and shall not exceed a maximum distance of 294 feet  from 
the associated MDF/IDF to the furthermost telephone  port 
for that network address. 

8)   Provide all terminations, cross-connects, wire man agement, 
surge protectors, etc. for a complete and operation al 
system. 

  
b.  All telecommunications network UTP cabling All Cate gory-3 

backbone multi-pair cable shall be terminated in th e MDF (from 
the IDF’s and the demarcation room locations) on th e wall to 
110 blocks adjacent to the PBX switch field and con nect with 25 
pair connectors on 110 punch block installed of dat a 
communications equipment racks.  

  
1)   All Category-3 backbone 25 pair connector terminat ions 

shall be terminated on 110 punch block installed on  the 19” 
equipment racks and shall patch to the modular patc h panels 
with 8 pin modular (T568B pin-out) to 110 type patc h cords, 
with one pair or two pair patch cord as required pe r phone 
type. 

 
a)  In the main communications equipment room (MDF) pro vide 

a sufficient number of 110 type terminations on the  19” 
racks to cross-connect to voice station drops and t o 
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connect to the 19” rack overhead to the PBX switch field 
with 25 pair cable/connectors. 

b)  Any Category-3 backbone cabling installed exterior to 
the building and/or all cabling being routed from t he 
facility to any remote location external to the pro ject 
location shall be installed in OSP rated Category-3  
multi-pair cable. 

 
2)   All Category-3 backbone multi-pair cable terminate d in the 

MDF (from the IDF’s and the demarcation room locati ons) 
shall terminate on the wall to 110 blocks adjacent to the 
PBX switch field and connect with 25 pair connector s.  

3)   Surge protection for all incoming telecommunicatio ns 
service and cross connects from remote buildings sh all be 
provided by this contractor as required, to protect  every 
incoming pair with a 25% spare and shall be design to 
handle surges of greater than 300 volts with a resp onse of 
3-4 nanosecond clamp down speed and shall type that  provide 
a positive temperature coefficient (PTC) self-reset ting 
current limiter. The surge protector shall be manuf actured 
by Circa Telecom model # 4BIS-300.  

 
a)  Locate surge protection at the main entrance point for 

incoming services (demark of MDF rm as indicated on  
drawings) NOTE: Contractor shall strictly adhere to  NEC 
Article 800 fifty foot rule for unbroken cable runs  to 
point of termination.  
 

4)   Auxiliary Equipment: The Contractor shall install cross-
connect wire (minimum Category-3 rated), D- rings, wire 
distribution spools, 110 block labeling, organizer rings, 
and other appurtenances for a complete, neat and fu nctional 
system. 

5)   Use methods and lubricating compounds on cables an d wires 
to prevent damage to material and products during p ulling-
in. Provide compounds that are not injurious to the  cable 
and wire jackets that do not harden or become adhes ive. 

6)   Cable Pulling: Do not exceed manufacturers recomme nded 
pulling tensions.  Do not install bruised, kinked, scored, 
deformed, or abraded cable.  Do not splice cable be tween 
indicated termination, tap, or junction points.  Re move and 
discard cable where damaged during installation and  replace 
it with new cable.  

7)   Wiring within Enclosures: Bundle, lace, and trim t he 
conductors to terminal points with no excess.  Prov ide and 
use lacing bars and distribution spools.  

 
5.  Intercommunications Cabling 
 

a.  All wiring for analog intercommunications systems i s to be 
provided in accordance with all manufacturers’ requ irements and 
shall be concealed above suspended ceilings in dedi cated 
conduits and supported above ceiling tiles to the b uilding 
structure. All intercommunication systems conduits shall not 



 
VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 

Final Submission  

 

          
COMMON WORK RESULTS FOR COMMUNICATIONS SYSTEMS 

27 05 00 - 27 
 

 

contain any AC carrying conductors or non-associate d 
intercommunication systems cables.  

 
1)   Cabling installed above inaccessible ceiling space s shall 

be installed in dedicated conduits. No exposed cabl ing will 
be acceptable in finished or occupied spaces of the  
facility without approval by the VA’s Contracting O fficer 
and Design Professional. 

2)   Intercommunications system conductors shall be twi sted 
shielded pairs, minimum 18 AWG unless otherwise not ed. 

3)   Twisted pair, minimum 14 AWG wire unless otherwise  noted, 
and shall be utilized for all control wiring 

  
a)  NOTE: Any intercommunications system employing TCP\ IP 

based architecture shall be installed and tested in  
accordance with all  requirements as specified here in 
for UTP cabling and in accordance with specificatio n 
section 27 11 00:  

 
(1)  All structured cabling associated with the 

installation of any intercommunications system 
shall comply with all requirements of EIA\TIA 
standards for the proper installation, termination 
and testing of all fiber optic and UTP cabling. 

 
4)  Use methods and lubricating compounds on cables and  wires 

to prevent damage to material and products during p ulling-
in. Provide compounds that are not injurious to the  cable 
and wire jackets that do not harden or become adhes ive. 

5)   Cable Pulling: Do not exceed manufacturers recomme nded 
pulling tensions. Do not install bruised, kinked, s cored, 
deformed, or abraded cable.  Do not splice cable be tween 
indicated termination, tap, or junction points.  Re move and 
discard cable where damaged during installation and  replace 
it with new cable.  

6)   Wiring within Enclosures: Bundle, lace, and trim t he 
conductors to terminal points with no excess.  Prov ide and 
use lacing bars and distribution spools.  

7)   Refer to related specification sections for additi onal 
information for additional information related to c abling 
types, sizes and requirements. 

 
6.  Nurse Call\Code Blue Cabling 

 
a.  All wiring for analog based Nurse Call\Code blue sy stems is to 

be provided in accordance with all manufacturers’ r equirements 
and shall be concealed above suspended ceilings in dedicated 
conduits and supported above ceiling tiles to the b uilding 
structure. All intercommunication systems conduits shall not 
contain any AC carrying conductors or non-associate d Nurse 
Call\Code blue systems cables.  

 
1)   Cabling installed above inaccessible ceiling space s shall 

be installed in dedicated conduits. No exposed cabl ing will 
be acceptable in finished or occupied spaces of the  
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facility without approval by the VA’s Contracting O fficer 
and Design Professional. 

2)   Nurse Call\Code blue systems conductors shall be t wisted 
shielded multi pair cable, minimum 18 AWG unless ot herwise 
noted. 

3)   Twisted pair, minimum 14 AWG wire unless otherwise  noted, 
and shall be utilized for all control wiring. 

 
a)  NOTE: Any nurse call\code blue system employing TCP \IP 

based architecture shall be installed and tested in  
accordance with all  requirements as specified here in 
for UTP cabling and in accordance with specificatio n 
section 27 11 00:  

 
(1)  All structured cabling associated with the 

installation of any nurse call\code blue system 
shall comply with all requirements of EIA\TIA 
standards for the proper installation, termination 
and testing of all fiber optic and UTP cabling. 

 
4)   Use methods and lubricating compounds on cables an d wires 

to prevent damage to material and products during p ulling-
in. Provide compounds that are not injurious to the  cable 
and wire jackets that do not harden or become adhes ive.  

5)   Cable Pulling: Do not exceed manufacturers recomme nded 
pulling tensions.  Do not install bruised, kinked, scored, 
deformed, or abraded cable.  Do not splice cable be tween 
indicated termination, tap, or junction points.  Re move and 
discard cable where damaged during installation and  replace 
it with new cable.  

6)   Wiring within Enclosures: Bundle, lace, and trim t he 
conductors to terminal points with no excess.  Prov ide and 
use lacing bars and distribution spools.  

7)   Refer to related specification sections for additi onal 
information for additional information related to c abling 
types, sizes and requirements. 

 
7.  MATV Cabling 

 
a.  All wiring for analog based video distribution syst ems is to be 

concealed above suspended ceilings, bundled and sup ported above 
ceiling tiles to the building structure. All cablin g shall be 
plenum rated and shall not contain any AC carrying conductors 
or non-associated video distribution cables.  
All video system cabling located above accessible s uspended 
ceilings may be installed without conduit and shall  be 
supported by “J” hooks. 

 
1)   Cabling installed above inaccessible ceiling space s shall 

be installed in dedicated conduits. No exposed cabl ing will 
be acceptable in finished or occupied spaces of the  
facility without approval by the VA’s Contracting O fficer 
and Design Professional. 
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2)   Analog video cable shall be UL Listed, NEC type CL 2 or 
CATV, Quad Shield, 75-Ohm coaxial cable. Cables ins talled 
above accessible ceiling spaces shall be NEC type C MP.  

3)   Cable Pulling: Do not exceed manufacturers recomme nded 
pulling tensions.  Do not install bruised, kinked, scored, 
deformed, or abraded cable.  Do not splice cable be tween 
indicated termination, tap, or junction points.  Re move and 
discard cable where damaged during installation and  replace 
it with new cable.  

4)   Wiring within Enclosures: Bundle, lace, and trim t he 
conductors to terminal points with no excess.  Prov ide and 
use lacing bars and distribution spools.  

5)   Refer to related specification sections for additi onal 
information for additional information related to c abling 
types, sizes and requirements. 

 
8.  Fiber Optic Cabling 
 

a.  All fiber optic cabling shall be provided to meet t he 
communications requirements for all network communi cations 
and\or audio\video systems, at the minimum all fibe r optic 
cabling shall be sized in accordance with the proje ct 
documents. All fiber optic cabling shall be a minim um of 50/125 
OM4 or 8.9/125 OS2 type cabling or hybrid type cont aining both 
multi and single mode fiber strands as indicated by  the 
contract drawings and\or related specification sect ions.  

 
1)  All fiber optic cabling shall be a continuous segme nt from 

demarcation to termination point and shall be insta lled 
above accessible ceilings wherever possible. All fi ber 
shall supported to the building structure and shall  be 
plenum rated armored type cabling installed on “J” hooks or 
in cable trays or shall be standard type fiber opti c cable 
which shall be installed in dedicated conduits. 

 
a)  Installation of all fiber optic cabling shall be in  

accordance with all guidelines established by the 
product manufacturer and all referenced industry 
standards. 

b)  Installation of the fiber cable segments when insta lled 
in conduits, special care shall be taken to avoid d amage 
to the cable. While under pulling tension, the cabl e 
shall not be bent into a curve with a radius of les s 
than twenty (20) times the cable diameter, or no le ss 
than manufacturers minimum.  
 
(1)  Pulling tension shall not exceed manufacturer's 

recommended maximum tensile load. Contractor shall 
utilize a winch with tension control or a "break-
away" link designed to break away at or below the 
recommended maximum pulling tension. 

(2)  Use methods and lubricating compounds on cables and  
wires to prevent damage to material and products 
during pulling-in. Provide compounds that are not 
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injurious to the cable and wire jackets that do not  
harden or become adhesive. 

 
c)  Category-6 "J”-hooks," supporting fiber optic cabli ng 

shall not exceed a maximum of 2 armored fiber cable s per 
2" “J”-hook, or 4 per 4” “J”-hook. 

 
2)  All exterior fiber optic cabling shall be rated for  

exterior (OSP) applications and installed in dedica ted 
inner-duct conduit system, and routed in the exteri or 
conduit ducts in accordance with the requirements o f the 
contract documents. Outside plant cable shall not e xtend 
more than fifty (50) feet into a building interior unless 
enclosed in RGS or IMC steel conduits. 

3)  Fiber optic cabling shall be provided as the primar y media 
for all exterior and remote building communications  and A\V 
systems, as well as all network communications link s for 
all data\telecommunications systems. Each fiber opt ic link 
shall be comprised of dedicated transmitter and rec eiver 
shall be capable of providing all communication 
transmissions at a minimum of 1,280 feet. 

 
a)  The contractor shall be responsible for the 

determination of actual segment lengths. Actual 
quantities will be calculated by the routing as 
indicated on the contract drawings and\or in the fi eld 
based on existing conditions. 

 
4)  Conductive fiber optic cable shall be provided for all 

exterior system components requiring control and/or  power 
capabilities in the support of their operation, inc lude all 
necessary surge protection and grounding for conduc tive 
cabling. 

5)  Refer to related specification sections for additio nal 
information related to cabling types, sizes and tes ting 
requirements. 

 
9.  Analog Cable Terminations:  

 
a.  Splice, Taps and Terminations of all analog cabling : Use 

numbered terminal strips in junction, pull and outl et boxes, 
terminal cabinets, and equipment enclosures. Tighte n 
connections to comply with tightening torques speci fied in UL 
Standard 486A.  

b.  Tighten connectors and terminals, including screws and bolts, 
in accordance with equipment manufacturers publishe d torque-
tightening values for equipment connectors.  

c.  Rack and terminal cabinet wiring shall be neatly ro uted or 
bundled and routed along rack sides.  All splices a nd 
connections shall be by plug, solder or screw termi nal strips, 
etc. Splices shall not hang in racks or terminal ca binets.  

B.  Environmental Conditions 
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1.  Systems, components, devices materials and equipmen t shall be 
capable of withstanding the environmental condition s of the space 
without mechanical or electrical damage or degradat ion of operating 
capabilities or performance.  

 
a.  Interior, Controlled Environment: System components , installed 

in temperature-controlled interior environments sha ll be rated 
for continuous operation in ambient conditions of 2  to 50 deg C 
(36 to 122 deg F) dry bulb and 20 to 90 percent rel ative 
humidity, non-condensing and shall utilize NEMA 250 , Type 1 
enclosures. 

b.  Interior, Uncontrolled Environment: System componen ts installed 
in non-temperature-controlled interior environments  shall be 
rated for continuous operation in ambient condition s of -18 to 
50 deg C (0 to 122 deg F) dry bulb and 20 to 90 per cent 
relative humidity, non-condensing and shall utilize  NEMA 250, 
Type 4X enclosures. 

c.  Exterior Environment: System components, conduits a nd back-
boxes installed in locations exposed to weather sha ll be rated 
for continuous operation in ambient conditions of - 34 to 50 deg 
C (-30 to 122 deg F) dry bulb and 20 to 90 percent relative 
humidity, condensing. Rated for continuous operatio n where 
exposed to rain as specified in NEMA 250, winds up to 137 km/h 
(85 mph) and snow cover up to 610 mm (24 in) thick shall 
utilize NEMA 250, Type 4X enclosures. 

d.  Hazardous Environment:  System components, conduits  and back-
boxes located in areas where fire or explosion haza rds may 
exist because of flammable gases or vapors, flammab le liquids, 
combustible dust, or ignitable fibers shall be rate d, listed, 
and installed according to NFPA 70. 

e.  Corrosive Environment:  System components, conduits  and back-
boxes subjected to corrosive fumes, vapors, and win d-driven 
salt spray in coastal zones, shall utilize NEMA 250 , Type 4X 
enclosures. 

f.  Submersible Environment:  System components, condui ts and back-
boxes subjected to prolonged submersion in water, s hall utilize 
NEMA 250, Type 6P enclosures. 

g.  Areas where equipment and devices may be subject to  damage by 
the general population shall be installed in vandal  resistant 
enclosures, all fire alarm devices shall be provide d with wire 
guards. 

h.  Console:  All console equipment shall, unless noted  otherwise, 
be rated for continuous operation under ambient env ironmental 
conditions of 15.6 to 29.4 deg C (60 to 85 deg F) a nd a 
relative humidity of 20 to 80 percent.  

C.  Conduits/raceway/Cable Trays:  
 
1.  Provide conduit and raceway systems for all Data, T elephone, A\V, 

Nurse Call and MATV network systems as indicated be low. Refer to 
all related specification sections for additional c onduit and 
raceway information. 
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a.  Accessible suspended ceilings: Provide conduit stub -up from 
each outlet location to plenum space above ceiling.  

b.  Exposed structure: Provide conduit run from each ou tlet to a 
height of 12 feet to cable tray where provided. 

c.  Use Vertical Wire runway to support any /all risers  between 
floors in closets or accessible locations; in no ca se shall any 
cable risers be unsupported. 

d.  Cables entering all communications equipment rooms shall be 
supported with Cable tray from entrance to rack/cab inet 
location as indicated on the contract drawings and/ or herein 
specified. 

e.  Wire basket cable tray system shall be provided in all 
corridors as indicated on the contract drawings and  installed 
as herein specified. 

 
2.  All conduits/raceways shall be concealed and shall be installed 

above accessible finished ceilings and/or in walls.  Any 
conduits/raceways installed in areas requiring inst allation to be 
exposed, shall be installed tight to ceilings at ri ght angles to 
walls and shall not obstruct any access hatches, eq uipment service 
panels, lighting or other equipment and/or devices.  No exposed 
conduits/raceways shall be installed without prior approval of the 
VA’s Contracting Officer and Design Professional.  

  

a.  Where conduits cannot be concealed above ceilings o r in walls 
and must be installed in finished or occupied areas  of the 
building, all conduits shall be finished wire-mold type 
raceways or approved equal. Finished wire-mold type  raceways 
shall not be installed without prior approval in wr iting by the 
VA’s Contracting Officer and Design Professional.  

b.  Where any equipment and/or junction boxes are insta lled above 
non-accessible finished ceilings, the contractor sh all provide 
access hatches listed for the intended application.  Access 
hatches shall be located so that service access to the 
equipment and\or junction boxes is unimpeded.   
 
1)  Access hatches shall not obstruct any equipment, se rvice 

panels, lighting equipment, devices or any architec tural 
elements of the ceiling. At the time of submittals the 
contractor shall submit all proposed access hatch l ocations 
for review by the Design Professional. 

 
c.  All  conduits/raceways shall be supported in accordance  

with NEC requirements and shall be affixed in such a 
manner that tampering and/or removal without the us e of 
specialized tools shall be prevented.  

d.  All conduits\raceways shall be installed in a manne r that 
prevents tampering or removal when installed in are as exposed 
to the general population.  
 
1)  Provide tamper-resistant installation utilizing “to rx with 

peg” security-fastening devices for all conduits/ra ceways, 
equipment, devices and appurtenances in all areas 
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accessible to the general population and/or areas s ubjected 
to tampering or vandalism.  

 
e.  Interior raceways shall be a minimum 1 inch unless otherwise 

noted. Exterior raceways shall be a minimum 1 1/4-i nch. Size 
all raceways and install conductors in accordance w ith NEC 
requirements. Fill ratio shall not exceed 40 percen t for indoor 
raceways or exterior raceways.  

 
1)  EMT conduit with compression fittings and/or MC cab ling may 

be utilized in all inaccessible ceiling areas unles s 
otherwise restricted by code. 

2)  Threaded Rigid metal conduit shall be used on all e xterior 
applications, stub-ups and all interior areas where  
concealed conduit requirements cannot be met and ar e 
exposed to tampering or damage by the general popul ation.  

 
a)  All areas considered being of high risk due to the 

nature of the occupancy or the need to protect and 
maintain the integrity of the cabling shall be 
installed in rigid threaded conduits.  

 
f.  Exterior raceways: PVC schedule 40 conduit at the m inimum shall 

be utilized in all underground applications unless otherwise 
specified by related specification sections. The co nduit shall 
be buried at a minimum 36” below grade. Warning fla gging tape 
shall be buried 12” below grade to indicate the con duit routing 
location. Refer to related specification sections f or 
additional information.  
 
1)  All exterior conduits larger than 2” in diameter sh all be 

provided with dedicated inner-duct conduit systems,  
segregated by network type (i.e. data, telephone, e tc.) and 
shall include a minimum of one spare empty inner-du ct 
conduit.   

2)  The Contractor shall have the option to utilize the  same 
trench/routing location as other utilities. In no c ase 
shall any system conduits or duct banks be combined  with 
other electrical utilities without providing the re quired 
separation between conduits as necessary to ensure the 
minimal transmission or conduction of any RF and\or  EMI 
signals. 

 
g.  Outlet Boxes: shall be 4 x4 x 2-1/8 inches deep for  all data 

outlet locations and single gang for wall mounted t elephone 
locations.  

 
1)  All outlet boxes shall be provided with single or d ual gang 

device mud-rings flush to finished wall as required  based 
on type and configuration of outlet and type of wal l 
construction.  

2)  Use deep masonry boxes at masonry construction. T-B ar 
hangers or other appropriate mounting hardware shal l be 
utilized to support boxes mounted in the ceiling. 
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1.  Cable Trays (Ladder Type): Provide cable trays for routing 
horizontal distribution and backbone riser cables i n all 
communications equipment rooms and closets. All cab le trays shall 
be constructed of aluminum with two side rails and 9” rung spacing. 
Cable tray shall be complete will all materials, mi scellaneous 
hardware and all appurtenances required for a compl ete cable 
distribution and support system.  

 
a.  All cable tray widths shall be sized according to t he total 

number of cables to be supported within the various  trays plus 
an additional 100% spare capacity for future expans ion 
capability. At the minimum all cable trays installe d in 
communications equipment rooms and closets shall be  a minimum 
of 24” wide by 1” deep.  

b.  Install cable tray in a manner ensuring that all ci rcuits fully 
comply with all ANSI/TIA/EIA standards. 

 

1)  Maintain a minimum clearance of 24” between top of cable 
tray and ceiling structure or other equipment or ra ceway.  

2)  Maintain a minimum clearance of 6” between bottom o f cable 
tray and top ceiling grid or other equipment or rac eway. 

3)  Maintain a minimum clearance of 24” from all condui ts or 
cables used for electrical power distribution. 

4)  Maintain a minimum clearance of 12” between bottom of cable 
tray and top of equipment racks and/or cabinets 

5)  Maintain a minimum clearance of 24” from fluorescen t 
lighting. All Pathways shall cross perpendicular to  
fluorescent lighting and electrical power cables or  
conduits.  

6)  Cable tray supports shall be attached to the struct ural 
ceiling or walls with hardware or other installatio n and 
support aids specifically designed for the cable tr ay and 
designed to support the cable tray’s weight and req uired 
cable weight and volume.  

7)  Do not attach cable tray supports to ceiling suppor t system 
or other mechanical support systems.  

8)  Load span criteria: Install tray supports in accord ance 
with the load criteria of L/240.  

9)  Cable Trays shall be supported at 6-foot intervals.  
10)  All Cable trays shall be installed without burrs, s harp 

edges, or projections, which may damage cable insul ation.  
11)  All lengths or sections of cable tray shall be bond ed and 

grounded in accordance with NEC, EIA/TIA and IEEE.  
 

c.  NOTE: Where telecommunications equipment and securi ty equipment 
share the same equipment room this Contractor shall  coordinate 
with the Division 28 integrator the installation of  all cable 
trays. 

D.  Penetrations of Walls and Floors 
 

1.  All wall/floor penetrations are to be sleeved and f ire stopped with 
approved fire stopping material or sealant as appli cable for the 
type of penetration. Coordinate all cable and condu it penetrations 
of building with all affected trades. Refer to all related 
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specification sections for additional wall/floor pe netration 
requirements.  

 
a.  All penetrations of rated walls and floors shall be  fire 

stopped in accordance with the ASTM and NFPA standa rds. Refer 
to related specification sections for additional in formation.  

b.  Floor penetrations shall be sleeved with a minimum sleeve 
diameter of 4 inches.  An additional penetration shall be 
provided for future use, sleeved and capped and fir e stopped as 
required. 

c.  Coordinate size of wall penetration with conduit si ze, number 
of conductors. Comply with all NEC requirements. 

d.  The fire rating of all penetrated walls, floors, an d ceiling 
structures shall be strictly maintained. All penetr ations shall 
be fire-stopped and sealed by the Contractor.  

e.  Install fire-stopping in open penetrations and in t he annular 
space of penetrations for fire rated barriers.  

f.  Installation of fire-stops shall be performed by an  
applicator/installer qualified and trained by the m anufacturer. 
Installation shall be performed in strict accordanc e with 
manufacturer’s detailed installation procedures.  

g.  Installation of all fire-stopping shall be in accor dance with 
fire test reports, fire resistance requirements, ac ceptable 
sample installations, manufacturer’s recommendation s, local 
fire and building authorities, and applicable codes  and shall 
be installed in a manner acceptable to the authorit y having 
jurisdiction.  

 
3.4  ELECTRICAL POWER DISTRIBUTION  

 
A.  All 120\208 electrical power shall be provided by t his Contractor as 

required for the proper operation of all systems, d evices and 
components whether specifically indicated on the el ectrical or 
communications drawings. Coordinate with VA’s Contr acting Officer and 
Design Professional for nearest electrical distribu tion panels. 
Additional locations requiring primary electrical p ower as required by 
the specific products and/or integrator selected eq uipment shall be the 
responsibility of this Contractor to include as par t of this project.      

 
1.  Primary power for all communications equipment, cen tral processors, 

telephone switches, audio amplifiers, UPS units and  power injectors 
shall be configured to switch to emergency backup p ower sources 
automatically when primary power is interrupted wit hout degradation 
of any critical system functions.   

B.  Uninterruptible power supply units shall be provide d for all 
communications equipment where required and shall h ave the capacity to 
furnish total power for a the specified minimum per iod of time in the 
event of failure of normal and/or emergency power s ource in accordance 
with the requirements of the related specification sections.  
 
1.  Note: Contractor shall coordinate all required syst em electrical 

connections to the building emergency power circuit s with the 
electrical drawings and\or the VA’s Contracting Off icer and Design 
Professional. Refer to all related specification se ctions for 
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additional information on uninterruptible power sup plies to be 
provided as part of all communications systems.   

 

a.  No functions, alarms or indications shall be lost d uring switch 
over from normal to emergency power.  

b.  At the minimum the following equipment shall be con nected to 
UPS units, refer to appropriate system specificatio n sections 
for additional system requirements: 

 
1)  Layer II Data Switches 
2)  Layer III Core Switches 
3)  Fiber Optic Channel Switches 
4)  24\48 volt Power Injectors 
5)  Telephone Exchange Switches 
6)  Telephone and Voice Mail Servers  

 
3.5  TRANSIENT VOLTAGE SUPPRESSION 

A.  Transient Voltage Surge Suppression:  All cables an d conductors 
extending beyond building façade, except fiber opti c cables, which 
serve as communications, control, or signaling circ uits shall be 
protected against Transient Voltage surges and have  Transient Voltage 
Surge Suppression (TVSS) protection.   
 
1.  The TVSS device shall be UL listed in accordance wi th Standard TIA 

497B installed at each end.  Lighting and surge sup pression shall 
be a multi-strike variety and include a fault indic ator.   

2.  Protection shall be furnished at the equipment and additional 
triple solid state surge protectors rated for the a pplication on 
each wire line circuit shall be installed within 91 4.4 mm (3 ft) of 
the building cable entrance. Fuses shall not be acc eptable for 
surge protection applications. All inputs and outpu ts shall be 
tested in both normal mode and common mode to verif y there is no 
interference at the minimum surge suppression test shall meet the 
following criteria. 

 

a. All system power supplies serving exterior system c omponents or 
devices shall be provided with the appropriate tran sient surge 
suppression protection on both the line side as wel l as the 
load side.  
 
1)  A 10-microsecond rise time by 1000 microsecond puls e width 

waveform with a peak voltage of 1500 volts and a pe ak 
current of 60 amperes shall be the minimum performa nce 
requirements. Provide surge suppression in accordan ce with 
all manufacturers requirements. 

2)  An 8-microsecond rise time by 20-microsecond pulse width 
waveform with a peak voltage of 1000 volts and a pe ak 
current of 500 amperes shall be the minimum perform ance 
requirements. Provide surge suppression in accordan ce with 
all manufacturers requirements.  

3)  Maximum series current:  2 AMPS.  Provide units 
manufactured by Advanced Protection Technologies, m odel # 
TE/FA 10B or TE/FA 20B or approved equal.  
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4)  Operating Temperature and Humidity: -40 to 85 degre es C (-
40 to 185 degrees) shall be the minimum performance  
requirements. Provide surge suppression in accordan ce with 
all manufacturers requirements. 

 
3.6  GROUNDING AND BONDING 

A.  All electronic equipment, conduits, cable trays, ra cks/cabinets and 
cable shields shall be properly grounded and bonded  in accordance with 
all requirements of EIA/TIA 607-A, NEC 250 and IEEE  1100. Where 
identified as applicable to the project, all equipm ent grounding and 
bonding shall be in accordance with all related spe cification sections 
and Motorola R56 Standards and Guidelines for Commu nications Sites.   
 
1.  A Telecommunications Grounding System shall be inst alled in all 

communications equipment rooms in order to provide equalization of 
the grounding potentials between the building power  system and the 
telecommunications main grounding busbar (TMGB)  as  well as all 
telecommunications grounding bus-bars (TGB) in orde r to provide the 
diversion of electrical transients from the telecom munications 
cables and to provide a safety ground for all equip ment 
racks/cabinets, conduits, cable trays and cable shi elds as well as 
providing the required coupling to cancel and/or re duce transients. 

 
a.  The TMGB and each TGB shall be provided where indic ated on the 

drawings and shall provide an effective bonding con nection to 
the nearest approved building grounding electrode ( e.g., 
structural steel) as well as to the local power dis tribution 
panel grounding system (e.g., ac branch circuit pan el board’s 
equipment grounding busbar).  

 
1)  The minimum bonding shall be #6 AWG copper conducto r 

connected to the TMGB and all TGB’s. Connections sh all be 
2-hole NEMA type compression or exothermic welded 
connections. 

 
2.  All grounding connections shall provide the equaliz ation of all 

grounding potentials between the building power sys tem and the 
grounding terminations at the communications equipm ent in order to 
provide the diversion of electrical transients as w ell as providing 
the necessary coupling in order to cancel and/or re duce any voltage 
transients. 
 
a.  Equipment Grounding: Metallic structures, equipment  racks, 

cabinets and enclosures as well as all raceways, ca ble trays, 
junction boxes, outlet boxes, machine frames, and o ther 
conductive items shall be bonded and grounded. 

b.  Duct Banks and Manholes: Provide an insulated equip ment 
grounding conductor in each duct containing any vol tage 
conductors, sized per NEC except that minimum size shall be No. 
2 AWG. Bond the equipment grounding conductors to t he grounding 
bus, to all manhole hardware and ground rods, to th e cable 
shielding grounding provisions for all cable splice s, 
terminations and equipment enclosures.   
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c.  Metallic Fences equipped with communications equipm ent: Fences 
shall be grounded with a ground rod at each fixed g ate post and 
at each corner post.   
1)   Drive ground rods until the top is 300 mm (12 inch es) 

below grade. Attach a No. 4 AWG copper conductor, b y 
exothermic weld to the ground rods and extend under ground 
to the immediate vicinity of fence post.  Lace the 
conductor vertically into 300 mm (12 inches) of fen ce mesh 
and fasten by two approved bronze compression fitti ngs, one 
to bond wire to post and the other to bond wire to fence.   

2)   Each gate section shall be bonded to its gatepost by a 3 
by 25 mm (1/8 by one inch) flexible braided copper strap 
and ground post clamps.  Clamps shall be of the ant i-
electrolysis type.  

 
3.  All connections of grounding conductors to ground r ods, bus bars, 

rebar, structural members, pipes and fences, as wel l as splices of 
any ground conductors, shall be made by exothermic welds except 
where otherwise noted.  All connections to bar lugs  shall be 
exothermic weld or compression type connections. Bo lted type 
connection of ground conductors may only be made wh ere terminal 
lugs or blocks have been furnished and installed in  equipment by 
the manufacturer. 
 
a.  Equipment grounding conductors shall be insulated s tranded 

copper, except for sizes No. 10 AWG and smaller sha ll be solid 
copper. Insulation color shall be continuous green for all 
equipment grounding conductors, except that wire si zes No. 4 
AWG and larger shall be permitted to be identified per the NEC. 

 
1)   At the minimum bonding connection shall be a #6 AW G copper 

conductor. All grounding shall provide an effective  bonding 
connection between the protected equipment to the n earest 
approved building grounding electrode (structural s teel) as 
well as to the local power distribution panel groun ding 
system (e.g., ac branch circuit panel board’s equip ment 
grounding busbar). All bonding and grounding connec tions 
shall be NEMA type compression or exothermic welded  
connections. 

 
4.  Refer to related specification sections for any add itional 

grounding and bonding requirements.  
 
3.7  EQUIPMENT IDENTIFICATION 

A.  Identify all system controls, components and equipm ent cabinets using 
plastic laminate engraved labels, or approved equal . Firmly affix to 
the panel, device and/or component. Refer to all re lated specification 
sections for additional information.  
 
1.  Nameplates shall be laminated black phenolic resin with a white 

core with engraved lettering, a minimum of 6 mm (1/ 4 inch) high. 
Secure nameplates with screws. Nameplates that are furnished by 
manufacturer as a standard catalog item or where ot her method of 
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identification is herein specified. Dymo or Kroy ta p adhesive 
backed lettering shall not be acceptable.  

2.  Color-code all junction boxes and enclosures per NE C 
recommendations. At the  minimum provide all commun ications  
junction boxes as follows: 

 
a.  Color for Data\Telecommunications circuits - Yellow . 
b.  Color for Audio\Visual circuits – White 
c.  Letter all pull boxes and junction boxes located in  service 

areas, tunnels, above accessible ceilings and pipe chases with 
laminated black phenolic resin with a white core wi th engraved 
lettering, a minimum of 6 mm (1/4 inch) high. Secur e nameplates 
with screws. 

 
1)  Example: Telecommunications “TEL” Circuit Number TE L-126. 

Engraved laminated plastic tags shall be used for 
identification and securely fastened in accordance with all 
project requirements.  

 
3.  Permanently label all cabling at both ends with sel f-adhering 

plastic labels. 
 

a.  Labeling: hand written labels are not acceptable. A ll labels 
shall be machine printed on clear or opaque tape, s tenciled 
onto adhesive labels, or type written onto adhesive  labels. The 
font shall be at least one-eighth inch (1/8") in he ight, block 
characters, and legible.  

 
1)  The text shall be of a color contrasting with the l abel 

such that it may be easily read. If labeling tape i s 
utilized, the width of the tape shall not exceed 3/ 8," and 
the font color shall contrast with the background.  

2)  All data\telecommunications patch panels shall exhi bit 
workstation numbers, in sequential order, for all 
workstations served by the associated communication s 
equipment room.  

 
(a)  All telecommunications outlet shall be labeled with  

its respective telephone instrument number (machine  
labels only). Workstation and Telephone instrument 
numbers shall be comprised of a sequential numberin g  
scheme that meets the TIA/EIA-606 requirements, (i. e. 
"1-1-DJ-52"(IDF #1-rack 1-data patch panel-port #52 ); 
Each workstation and telephone cable shall be label ed, 
using a machine based net permanent labeling medium , 
at each end with its respective workstation number.   

 
3)  Each fiber optic cable segment shall be labeled at each end 

with its respective communications room identifier.   
 

(a)  Each copper backbone cable shall be machine labeled  at 
each end with its respective communications room 
number. Each binder group shall be tied off with it s 
respective identifying ribbon at each breakout poin t. 
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4)  Warning Tags: At each location where the fiber cabl e is 
exposed to human intrusion, it shall be marked with  warning 
tags. These tags shall be yellow or orange in color , and 
shall contain the warning: "CAUTION FIBER OPTIC CAB LE." The 
text shall be permanent, black, block characters, a nd at 
least 3/16" high.  

 
 

(a)  A warning tag shall be permanently affixed to each 
exposed cable or bundle of cables, at intervals of not 
more than five (5) feet. Any section of exposed cab le 
which is less than five (5) feet in length shall ha ve 
at least one warning tag affixed to it. 

 
4.  Provide typewritten circuit directories installed i n 3-ring binders 

with transparent page protectors in each control an d sub control 
cabinet and/or equipment rack. 

 
3.8  MAINTENANCE & SERVICE 

A.  General Requirements 
 
1.  The Contractor shall provide all services required and equipment 

necessary to maintain the all communications system s associated 
with this project in fully operational state as spe cified after 
formal written acceptance of the system.   

 
a.  Provide all necessary material required for perform ing 

scheduled adjustments or other non-scheduled work. Impacts on 
facility operations shall be minimized when perform ing 
scheduled adjustments or other non-scheduled work. Refer to 
Division 1 specification section for additional inf ormation. 

b.  The adjustment and repair of the communications sys tems shall 
include all software and firmware up-dates on all c omputers, 
CPU’s, HMI terminals, devices, communications and d ata 
transmission medias’ (DTM), facility interface proc essors, 
signal transmission equipment, telephone system sof tware and 
processors. 

c.  Test, inspect and service each system on a semi-ann ual basis at 
six month intervals during the warranty period from  the time of 
final acceptance. The contractor shall compare each  six month 
test results with the test results at the time of f inal 
acceptance.  
 
1)   The contractor shall include as part of the semi-a nnual 

test the calibration and/or adjustment of any devic e, 
component and/or system that has deviated from the original 
test results at the time of final acceptance.   

 

d.  For each semi-annual maintenance period, provide wr itten 
notification to the VA’s Contracting Officer of the  systems 
condition before and after service, the exact compo nents that 
were tested and serviced, and overall status of the  system. 

B.  Personnel 
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1.  Service personnel shall be manufacturer certified i n the 

maintenance, testing and repair of the type of syst em and equipment 
provided for the project. Provide the VA’s Contract ing Officer and 
Design Professional the name of the designated serv ice 
representative, and of any change in personnel.  
 
a.  The VA’s Contracting Officer and Design Professiona l shall be 

provided copies of system manufacturer certificatio ns for all 
designated service representatives. 

 
2.  Schedule of all work to be performed during regular  working hours, 

Monday through Friday, excluding federal holidays.  

C.  Emergency Service 
 

1.  The Government shall initiate service calls wheneve r the system is 
not functioning properly. The Contractor shall prov ide the VA’s 
Contracting Officer with an emergency service cente r telephone 
number. The emergency service center shall be staff ed 24 hours a 
day 365 days a year. The Government shall have sole  authority for 
determining catastrophic and non-catastrophic syste m failures.  

 
a.  For catastrophic system failures, the Contractor sh all provide 

same day eight (8) hour service response with a def ect 
correction time not to exceed sixteen (16) hours fr om 
[notification] [arrival on site]. Catastrophic syst em failures 
are defined as any system failure that the Governme nt 
determines will place the facility(s) at increased risk.   

b.  For non-catastrophic failures, the Contractor withi n 1 business 
day with a defect correction time not to exceed 48 hours from 
time of notification.  

D.  Records & Logs 
 
1.  The Contractor shall maintain records and logs of e ach task and 

organize cumulative records for each component and for the complete 
system chronologically. A continuous log shall be s ubmitted for all 
devices.  The log shall contain all initial setting s, calibration, 
repair, and programming data. Complete logs shall b e maintained and 
available for inspection on site, demonstrating pla nned and 
systematic adjustments and repairs have been accomp lished for the 
system. 

E.  Work Request 
 

1.  The Contractor shall separately record each service  call request, 
as received.  The record shall include the serial n umber 
identifying the component involved, its location, d ate and time the 
call was received, specific nature of trouble, name s of service 
personnel assigned to the task, instructions descri bing the action 
taken, the amount and nature of the materials used,  and the date 
and time of commencement and completion.   

2.  The Contractor shall deliver a record of the work p erformed within 
five (5) working days after the work was completed.  
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F.  System Modifications 
 

1.  The Contractor shall make any recommendations for s ystem 
modification in writing to the Design Professional.  No system 
modifications, including operating parameters and c ontrol settings, 
shall be made without prior written approval from t he Design 
Professional. Any modifications made to the system shall be 
incorporated into the operation and maintenance man uals and all 
related documentation. 

 
3.9  WARRANTY 

 

A.  Warrant material and workmanship for a period as sp ecified in Division 
1 of the contract documents and all related specifi cation sections. The 
warranty period shall commence from the date the Co ntactor received 
written notification of final acceptance from the D esign Professional. 
At the minimum the contractor shall provide warrant y provisions:  

 
1.  Warrant the replacement of defective components/mat erials and/or 

correct defective work when given notice by the Gov ernment during 
the warranty period. 

2.  Warranty excludes liability for consequential incid ental, or 
special damages due to vandalism, misuse, or acts o f God. 

3.  Onsite warranty response time by qualified technici an shall be 
within 8 hours upon receipt of request from Governm ent.  

4.  Warranty repairs shall be provided to the Governmen t at no cost. 
This shall include but not limited to all repairs a nd/or 
replacement of defective components/materials, all labor charges, 
all travel costs and all vehicle charges.  

5.  Response time shall be 7 days a week / 24 hours a d ay / 365 days a 
year. 

6.  Provide test, inspection and service of each system  on a semi-
annual basis at six month intervals. 

7.  Contractor must provide verification that they main tain their 
principle base of operation along with the personne l that will be 
responsible for providing service within 3 hours dr iving time to 
the project site. This tenet of the warranty shall remain in effect 
for the life of the warranty. 

8.  All TCP/IP based communications systems cabling and  related 
appurtenances shall be provided with the manufactur ers 25 year 
extended warranty in addition to all requirements a bove. 

 
B.  The Contractor shall, as a condition of final payme nt, execute a 

written warranty certifying all contract requiremen ts have been 
completed according to all requirements of the Cont ract Documents.  
 
1.  All system testing, commissioning, demonstration an d training shall 

be performed prior to final system acceptance. All defects or 
damages due to faulty materials or workmanship shal l be repaired or 
replaced without delay, to the satisfaction of the VA’s Contracting 
Officer and Design Professional, at the Contractor' s expense.   

 
a.  The contractor shall provide written documentation of test 

results and stating what was done to correct any de ficiencies. 
The first inspection shall occur 90 calendar days a fter the 
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acceptance date.  The last inspection shall occur 3 0 calendar 
days prior to the end of the warranty.   

b.  The warranty period shall be extended until the las t inspection 
and associated corrective actions are complete.  Wh en equipment 
and labor covered by the Contractor's warranty, or by a 
manufacturer's warranty, have been replaced or rest ored because 
of its failure during the warranty period, the warr anty period 
for any replaced or repaired equipment or restored work shall 
be reinstated for a period equal to the original wa rranty 
period, and commencing with the date of completion of the 
replacement or restoration work.   

 
2.  In the event any manufacturer customarily provides a warranty 

period greater than one (1) year, the Contractor's warranty shall 
be for the same duration for that component. 

 
3.10  FIELD SERVICES 

 

A.  Notify the VA’s Contracting Officer and Design Prof essional in writing, 
prior to the closing of any ceilings and ten (10) d ays advance of 
testing all system cabling to prevent delays in con struction schedules. 
 
1.  Test all cabling to confirm that no grounds, shorts , sneak currents, 

RFI and EMI conditions exist prior to start-up and commissioning of 
all, components, devices, equipment and/or systems.  

 

a.  Before requesting a final inspection, the Contracto r shall 
perform a series of end to end installation perform ance tests. 
The Contractor shall submit for approval by the VA’ s 
Contracting Officer and Design Professional all tes t procedures 
to be employed, test result forms, and timetable fo r testing 
all fiber optic and copper plant wiring. 

b.  Acceptance of the simple test procedures discussed below is 
predicated on the Contractor's use of the recommend ed products 
including but not limited to twisted pair cable, cr oss-connect 
blocks, and outlet devices specified and adherence to the 
inspection requirements and practices set forth. Ac ceptance of 
the completed installation will be evaluated in the  context of 
each of these factors. 

 

B.  UTP Cable Testing 
 

1.  Minimum Test Parameter requirements for Category-6 horizontal 
cabling. 

 
a.  Category-6: Each wire/pair shall be tested at both ends for the 

following utilizing Contractor generated test resul ts forms: 
 

1)  Wire Map. 
2)  Length. 
3)  Insertion Loss. 
4)  Near-end crosstalk (NEXT) loss. 
5)  Power sum near-end crosstalk (PSNEXT). 
6)  Equal-level far-end crosstalk (ELFEXT). 
7)  Power sum equal-level far-end crosstalk (PSELFEXT).  



 
VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 

Final Submission  

 

          
COMMON WORK RESULTS FOR COMMUNICATIONS SYSTEMS 

27 05 00 - 44 
 

 

8)  Return loss. 
9)  Propagation delay. 
10)  Delay Skew. 
11)  Power Sum ACR. 

 
b.  All cable testing described herein shall exceed Cat egory-6 

transmission requirements of ANSI/TIA-568-C. In add ition all 
cable and component transmission performance parame ters shall 
exceed 10 Gb/s transmission requirements for connec ting 
hardware, per the requirements of TSB-155.  

 
1)  Additionally, the installed channel system shall ex ceed 

IEEE 802.3 DTE Power specification to (4) times the  rated 
current limits with no degradation of performance o r 
materials and shall be error free Gigabit Ethernet 
performance to the referenced standard. (All perfor mance 
requirements shall be verified and documented by a RCCD 
technician at the time of testing) 

 
c.  Channel system shall exceed 4 Gb/s data transmissio n capacity 

within the bandwidth of 1 – 250 MHz when configured  in a 4-
connector channel.  The 4-connector channel test co nfiguration 
shall utilize a Category-6 jack, patch panel, optio nal 6-110 
block, and patch cords, all from the same manufactu rer, with 
qualified Category-6 cable. 

d.  The 4-connector Category-6 channel performance marg ins in the 
table below shall be guaranteed provided the config uration 
satisfies above requirements 

 
Electrical Parameter 
(1 - 250MHz)  

Guaranteed Margins to 
Category-6 Channel 

Specifications  
Insertion Loss 3 %  

NEXT 4 dB  

PSNEXT 5 dB 

ELFEXT 4 dB 

PSELFEXT 5 dB 

Return Loss 2 dB 

 
2.  When errors are found, the source of each error sha ll be 

determined, corrected, and the cable re-tested. All  defective 
components shall be replaced and retested. Defectiv e components not 
corrected shall be reported to the VA’s Contracting  Officer and 
Design Professional with explanations of the correc tive actions 
attempted. 

3.  Test records shall be maintained using the approved  test result 
forms. The form shall record closet number, riser p air number or 
outlet ID, outcome of test, indication of errors fo und (e.g., a, b, 
c, d, or e) cable length, re-test results after pro blem resolution 
and signature of the technician completing the test s. 

4.  Test results for each 4 pair, Category 6, UTP cable  must be 
submitted with identification to match labels on al l patch panel 
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ports and 8 position modular jacks, and identificat ion to match as-
built drawings associated with that cable. 

5.  VA’s Contracting Officer and Design Professional sh all observe and 
verify the accuracy of test results submitted. 

6.  Contractor shall submit both hardcopy printouts and  electronic copy 
of all trace test results. 

 
C.  Fiber Optic Testing 

 
1.  Contractor shall test each fiber strand. The VA’s C ontracting 

Officer and Design Professional reserve the right t o have a 
representative present during all or a portion of t he testing 
process.  
If the VA’s Contracting Officer and Design Professi onal elect to be 
present during testing, test results will only be a cceptable when 
conducted in the presence of the VA’s Contracting O fficer and 
Design Professional. 

2.  Fiber Optic Cable: Each fiber strand shall undergo bi-directional 
testing for signal attenuation losses. 

 
a.  Test Equipment: 

 
1)  Multimode: Light Source and Power Meter. 
2)  Single mode: Light Source and Power Meter. 
3)  OTDR. 

 
b.  Tests: 

 
1)  Multi-mode: Signal attenuation at 850 and 1300 nm. 
2)  Single-mode: Bi-directional signal attenuation at 1 310 and 

1550 nm. 
3)  Test all Fiber cable on the reel before installatio n, with 

an optical light meter, to ensure fiber continuity and no 
factory defects. 

4)  Test Criteria: Signal loss of less than (3.6 dB for  1000 
Base-SX @ 850NM for 50 uM fiber) through entire pas sive 
fiber path, including cable, couplers and jumpers. 

 
3.  Fiber Optic Testing Specifications  

 
a.  All testing shall be performed by factory trained a nd certified 

personnel. 
b.  For all installed fiber optic cable EIA 455-171 Met hod D 

procedures will be adhered to (Bi-directionally). 
c.  Connector loss shall not exceed 0.75 dB per connect or pair. 
d.  The Fiber Optic Cable shall not exceed 1.0 dB kilom eter tested 

at 1310nm and 1550nm for single mode cable. 
e.  The Fiber Optic Cable shall not exceed 3.5dB per ki lometer 

tested at 850 nm and 1.5dB per kilometer tested at 1300nm for 
multi-mode 50/125 fiber. 

f.  The contractor is responsible for obtaining minimum  loss in 
fiber connections and polishing per manufacturer’s 
specifications. 

g.  Pre-installation tests of Inter-plant fiber- pre-te st each 
reel: 
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1)  Test each reel of fiber each strand for continuity with a 

light source. If continuity is not achieved: 
2)  Then test with an OTDR to determine the nature and location 

of the defect: Measure end-to end attenuation and t he 
distance to a high attenuation point. 

3)  If it is determined by Design Professional that the  fiber 
is defective the contractor shall contact the manuf acturer 
and provide a completely new fiber reel. 

 
h.  Tests for installed Inter-plant and Intra-plant fib er optic 

cable: 
 

1)  Intra-plant and Inter-plant Multi-mode: Bi-directio nal 
signal attenuation at 850 and 1300 nm. power meter.  

2)  Intra-plant and Inter-plant Single-mode: Bi-directi onal 
signal attenuation at 1310 and 1550 nm. power meter . 

3)  Inter-plant Multi-mode: Bi-directional OTDR trace a t 850 
and 1300 nm. OSP ONLY 

4)  Interplant Single-mode: Bi-directional OTDR trace a t 1310 
and 1550 nm. OSP ONLY 
 

NOTE: Obtain the actual index of refraction from th e cable 
Manufacturer before testing. 

 
4.  Test Criteria. 

 
a.  Total signal loss must not exceed the maximum Atten uation 

Coefficient plus the maximum Connector Attenuation as listed in 
ANSI/TIA 568-C.  

b.  Maximum Link Attenuation shall be as calculated bel ow: 
 

1)  Link attenuation is calculated as: 
2)  Link Attenuation = Cable Attn + Connector Attn + Sp lice 

Attn 
3)  Cable Attn (db) = Attenuation coefficient (db/km) L ength(Km) 
4)  Attenuation Coefficient 

 
a)  3.5 dB/km @ 850 nm for 50/125 um 
b)  1.5 dB/km @ 1300 nm for 50/125 um 
c)  0.5 dB/km @ 1310 nm for single-mode outside plant c able 
d)  0.5 dB/km @ 1550 nm for single-mode outside plant c able 
e)  1.0 dB/km @ 1310 nm for single-mode inside plant ca ble 
f)  1.0 dB/km @ 1550 nm for single-mode inside plant ca ble 

 
5)  Connector Attn (db) = number of connector pairs con nector 

loss (dB) 
 

a)  =2 x 0.75 dB 
b)  =1.5 dB 

 
6)  Splice Attn (dB) = number of splices (S) splice los s (dB) 

 
a)  =2 x 0.75 dB 
b)  =1.5 dB 
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c.  “Measured" Link Attenuation shall be compared to "C alculated" 

Link Attenuation to determine acceptance. The Contr actor at no 
additional cost shall correct any Links that fail. 

d.  Single-mode backbone links shall be tested at 1310 nm and 1550 
nm in accordance with ANSI/TIA/EIA-526-7, Method A. 1, using not 
more than one reference jumper. All 50/125 um backb one links 
shall be tested at 850 nm and 1300 nm in accordance  with 
ANSI/EIA/TIA-526-14A, Method A.1, using not more th an one 
reference jumper. 

e.  Submit all test reports for approval; an OTDR signa ture report 
for every OM4, OS2 and OSP cables by strand and a f iber optic 
link attenuation record report for every cable by s trand. 

 
D.   Notify the VA’s Contracting Officer and Design Pro fessional in writing, 

ten (10) days advance of testing of all equipment a nd\or components to 
prevent delays in construction schedules. 
 

1.  Perform all tests, as required, by authorities havi ng jurisdiction 
throughout the facility. 

2.  Test system for grounds to demonstrate that the gro und resistance 
does not exceed the requirements of the National El ectric Codes 
(NEC).  

3.  Test all cabling to confirm that no grounds, shorts , sneak currents, 
RFI and EMI conditions exist prior to start-up and commissioning of 
all, components, devices, equipment and/or systems.  

4.  Test all systems and components for proper function  and operation; 
certify that all systems are in proper working oper ation in 
accordance with the Contract Documents prior to sch eduling any 
system demonstrations. 

5.  Test all fiber optic cabling with Optical Time Doma in Reflectometer 
(OTDR) in accordance with all TIA/EIA protocols. 

6.  Testing of all communications systems shall be in t he presence of 
the VA’s Contracting Officer and Design Professiona l as well as all 
appropriate representatives of the authorities havi ng jurisdiction. 

 

a.  All completed communications systems shall be fully  tested in 
accordance with all requirements of EIA\TIA. Upon c ompletion of 
a successful testing, the contractor shall so certi fy in 
writing to the VA’s Contracting Officer and Design Professional 
that all testing was completed, certified and left in first 
class operational condition, include all completed copper and 
fiber testing read-outs, certifications and test re ports.  

b.  The service of a competent, factory-trained enginee r or 
technician authorized by the equipment manufacturer  shall be 
provided to technically supervise installation and participate 
during initial system programming, start-up, final testing, 
assist in the final acceptance testing and Governme nt 
demonstrations.  

c.  At the minimum all acceptance testing, demonstratio ns and 
training shall include, but not be limited to the f ollowing: 

 

1)  Data Communications Systems Network  
2)  Telephone Communications Systems Network 
3)  Intercommunications Systems 
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4)  MATV\Media Distribution Systems 
5)  Nurse Call\Code Blue Systems  
6)  UPS and Battery Back-up Functions. 
7)  Integration of all Auxiliary Systems 

 

7.  In addition provide all testing, commissioning and certifications as 
specified by Division 1 specification sections and any 
manufacturer’s recommendations or requirements. 

 

3.11  TRAINING 

 

A.  In addition to all demonstration and training as sp ecified by Division 
1 specification section and all related Division 27  specification 
sections, system demonstrations and training shall be provided in 
accordance with all requirements of this section.  
 
1.  Prior to acceptance of the work, the System Integra tor shall 

demonstrate to the VA’s Contracting Officer and Des ign Professional, 
all systems and sub-systems all features and functi ons of each 
system, and shall instruct the Government Represent atives in the 
proper operation, event sequences, programming and maintenance of 
all systems and sub-systems. 

2.  The System Integrator shall furnish the necessary t rained personnel 
to perform all demonstrations and instructions and arrange to have 
the manufacturer's representatives present to assis t with the 
demonstrations.  

3.  Training time shall include, as a minimum, the tota l time determined 
by the sum of the times per system as specified in this and related 
specification sections, for performing the prescrib ed 
demonstrations/training. Refer to related specifica tion sections for 
additional training requirements. 

 
a.  Allow a minimum of 16 hours’ time for each system p rovided for 

performing the prescribed demonstrations/training. 
 
1)  Provide a minimum of (4) four 4-hour training class es 

performed at the project location and spaced over a  three 
week interval. Training classes shall be scheduled not 
less than 48 hours apart to allow the Government 
User\Operators to familiarize themselves with all s ystem 
operations.  

 
4.  Provide operation, parts and maintenance manuals de fining operation 

and troubleshooting methods of all systems and revi ew with 
Government User\Operators as part of training demon strations. 

5.  Provide detailed video recordings in high quality d igitally 
formatted media of all demonstration and training o f all systems and 
system operations.  

 
a.  Utilize remote microphones as may be required to en sure high 

quality audio of the recorded demonstrations. 
b.  Permanently and professionally label all recorded m aterials and 

provide self-sealing plastic cases. 
 
B.  Inspections 
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1.  At the completion of the project and prior to final  acceptance of 

the Work, provide evidence of final inspections and  approvals to the 
VA’s Contracting Officer and Design Professional, i n accordance with 
all requirements of the Contract Documents as well as required by 
the authorities having jurisdiction.  

 
  End of Section  
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SECTION 27 05 11  
REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This Section, Requirements for Communications In stallations, applies to 

all sections of Division 27. 

B. Furnish and install communications cabling, syst ems, equipment, and 

accessories in accordance with the specifications a nd drawings.  

Capacities and ratings of transformers, cable, and other items and 

arrangements for the specified items are shown on d rawings. 

1.2 MINIMUM REQUIREMENTS 

A. References to industry and trade association sta ndards and codes are 

minimum installation requirement standards. 

B. Drawings and other specification sections shall govern in those 

instances where requirements are greater than those  specified in the 

above standards. 

1.3 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturers Qualifications: The manufacturer s hall regularly and 

presently produce, as one of the manufacturer's pri ncipal products, the 

equipment and material specified for this project, and shall have 

manufactured the item for at least three years. 

B. Product Qualification: 

1. Manufacturer's product shall have been in satisf actory operation, on 

three installations of similar size and type as thi s project, for 

approximately three years. 

2. The Government reserves the right to require the  Contractor to 

submit a list of installations where the products h ave been in 

operation before approval. 

 
C. Service Qualifications: There shall be a permane nt service organization 

maintained or trained by the manufacturer which wil l render 

satisfactory service to this installation within fo ur hours of receipt 

of notification that service is needed. Submit name  and address of 

service organizations. 
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1.4 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of cu rrent production by 

manufacturers regularly engaged in the manufacture of such items, for 

which replacement parts shall be available. 

B. When more than one unit of the same class of equ ipment is required, 

such units shall be the product of a single manufac turer. 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be prod ucts of the same 

manufacturer. 

2. Manufacturers of equipment assemblies, which inc lude components made 

by others, shall assume complete responsibility for  the final 

assembled unit. 

3. Components shall be compatible with each other a nd with the total 

assembly for the intended service. 

4. Constituent parts which are similar shall be the  product of a single 

manufacturer. 

D. Factory wiring shall be identified on the equipm ent being furnished and 

on all wiring diagrams. 

E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessi ng factory tests. 

The contractor shall notify the VA through the Cont racting Officer 

Representative a minimum of 15 working days prior t o the 

manufacturers making the factory tests. 

2. Four copies of certified test reports containing  all test data shall 

be furnished to the Contracting Officer Representat ive prior to 

final inspection and not more than 90 days after co mpletion of the 

tests. 

3. When equipment fails to meet factory test and re -inspection is 

required, the contractor shall be liable for all ad ditional 

expenses, including expenses of the Government. 

1.5 EQUIPMENT REQUIREMENTS 

 Where variations from the contract requirements ar e requested in 

accordance with the GENERAL CONDITIONS and Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES, the connecting  work and related 

components shall include, but not be limited to add itions or changes to 

branch circuits, circuit protective devices, condui ts, wire, feeders, 

controls, panels and installation methods. 
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1.6 EQUIPMENT PROTECTION 

A. Equipment and materials shall be protected durin g shipment and storage 

against physical damage, dirt, moisture, cold and r ain: 

1. During installation, enclosures, equipment, cont rols, controllers, 

circuit protective devices, and other like items, s hall be protected 

against entry of foreign matter; and be vacuum clea ned both inside 

and outside before testing and operating and repain ting if required. 

2. Damaged equipment shall be, as determined by the  Contracting Officer 

Representative, placed in first class operating con dition or be 

returned to the source of supply for repair or repl acement. 

3. Painted surfaces shall be protected with factory  installed removable 

heavy kraft paper, sheet vinyl or equal. 

4. Damaged paint on equipment and materials shall b e refinished with 

the same quality of paint and workmanship as used b y the 

manufacturer so repaired areas are not obvious. 

1.7 WORK PERFORMANCE 

A. Job site safety and worker safety is the respons ibility of the 

contractor. 

B. For work on existing stations, arrange, phase an d perform work to 

assure communications service for other buildings a t all times. Refer 

to Article OPERATIONS AND STORAGE AREAS under Secti on 01 00 00, GENERAL 

REQUIREMENTS. 

C. New work shall be installed and connected to exi sting work neatly and 

carefully. Disturbed or damaged work shall be repla ced or repaired to 

its prior conditions, as required by Section 01 00 00, GENERAL 

REQUIREMENTS. 

D. Coordinate location of equipment and pathways wi th other trades to 

minimize interferences. See the GENERAL CONDITIONS.  

1.8 EQUIPMENT INSTALLATION AND REQUIREMENTS  

A. Equipment location shall be as close as practica l to locations shown on 

the drawings. 

B. Inaccessible Equipment: 

1. Where the Government determines that the Contrac tor has installed 

equipment not conveniently accessible for operation  and maintenance, 

the equipment shall be removed and reinstalled as d irected at no 

additional cost to the Government. 
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2. "Conveniently accessible" is defined as being ca pable of being 

reached without the use of ladders, or without clim bing or crawling 

under or over obstacles such as, but not limited to , motors, pumps, 

belt guards, transformers, piping, ductwork, condui t and raceways. 

 

1.9 EQUIPMENT IDENTIFICATION 

A. Install an identification sign which clearly ind icates information 

required for use and maintenance of equipment. 

B. Nameplates shall be laminated black phenolic res in with a white core 

with engraved lettering, a minimum of 6 mm (1/4 inc h) high. Secure 

nameplates with screws. Nameplates that are furnish ed by manufacturer 

as a standard catalog item, or where other method o f identification is 

herein specified, are exceptions. 

1.10 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, AND SAMPLES.  

B. The Government's approval shall be obtained for all equipment and 

material before delivery to the job site. Delivery,  storage, or 

installation of equipment or material which has not  had prior approval 

will not be permitted at the job site. 

C. All submittals shall include adequate descriptiv e literature, catalog 

cuts, shop drawings, and other data necessary for t he Government to 

ascertain that the proposed equipment and materials  comply with 

specification requirements.  Catalog cuts submitted  for approval shall 

be legible and clearly identify equipment being sub mitted. 

D. Submittals for individual systems and equipment assemblies which 

consist of more than one item or component shall be  made for the system 

or assembly as a whole.  Partial submittals will no t be considered for 

approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION___ _______________". 

2. Submittals shall be marked to show specification  reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 

1. Information that confirms compliance with contra ct requirements. 

Include the manufacturer's name, model or catalog n umbers, catalog 
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information, technical data sheets, shop drawings, pictures, 

nameplate data and test reports as required. 

2. Elementary and interconnection wiring diagrams f or communication and 

signal systems, control system and equipment assemb lies. All 

terminal points and wiring shall be identified on w iring diagrams. 

3. Parts list which shall include those replacement  parts recommended 

by the equipment manufacturer, quantity of parts, c urrent price and 

availability of each part. 

F. Manuals: Submit in accordance with Section 01 00  00, GENERAL 

REQUIREMENTS. 

1. Maintenance and Operation Manuals: Submit as req uired for systems 

and equipment specified in the technical sections. Furnish four 

copies, bound in hardback binders, (manufacturer's standard binders) 

or an approved equivalent. Furnish one complete man ual as specified 

in the technical section but in no case later than prior to 

performance of systems or equipment test, and furni sh the remaining 

manuals prior to contract completion. 

2. Inscribe the following identification on the cov er: the words 

"MAINTENANCE AND OPERATION MANUAL," the name and lo cation of the 

system, equipment, building, name of Contractor, an d contract 

number. Include in the manual the names, addresses,  and telephone 

numbers of each subcontractor installing the system  or equipment and 

the local representatives for the system or equipme nt. 

3. Provide a "Table of Contents" and assemble the m anual to conform to 

the table of contents, with tab sheets placed befor e instructions 

covering the subject. The instructions shall be leg ible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with 

data to explain detailed operation and control of t he equipment. 

b. A control sequence describing start-up, operatio n, and shutdown. 

c. Description of the function of each principal it em of equipment. 

d. Installation and maintenance instructions. 

e. Safety precautions. 

f. Diagrams and illustrations. 

g. Testing methods. 

h. Performance data. 
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i. Pictorial "exploded" parts list with part number s. Emphasis shall 

be placed on the use of special tools and instrumen ts.  The list 

shall indicate sources of supply, recommended spare  parts, and 

name of servicing organization. 

j. Appendix; list qualified permanent servicing org anizations for 

support of the equipment, including addresses and c ertified 

qualifications. 

G. Approvals will be based on complete submission o f manuals together with 

shop drawings. 

H. After approval and prior to installation, furnis h the Contracting 

Officer Representative with one sample of each of t he following: 

1. A 300 mm (12 inch) length of each type and size of wire and cable 

along with the tag from the coils of reels from whi ch the samples 

were taken.  

2. Each type of conduit and pathway coupling, bushi ng and termination 

fitting.  

3. Raceway and pathway hangers, clamps and supports .  

4. Duct sealing compound.  

1.11 SINGULAR NUMBER  

 Where any device or part of equipment is referred to in these 

specifications in the singular number (e.g., "the s witch"), this 

reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on t he drawings. 

 
1.12 TRAINING 

A. Training shall be provided in accordance with Ar ticle, INSTRUCTIONS, of 

Section 01 00 00, GENERAL REQUIREMENTS. 

B. Training shall be provided for the particular eq uipment or system as 

required in each associated specification. 

C. A training schedule shall be developed and submi tted by the contractor 

and approved by the Contracting Officer Representat ive at least 30 days 

prior to the planned training. 

- - - E N D - - - 
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SECTION 27 05 26 
GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies general grounding and bon ding requirements of 

telecommunication installations for equipment opera tions.  

B. “Grounding electrode system” refers to all elect rodes required by NEC, 

as well as including made, supplementary, telecommu nications system 

grounding electrodes. 

C.  The terms “connect” and “bond” are used interchange ably in this 

specification and have the same meaning. 

1.2 RELATED WORK  

A. Section 27 05 11, REQUIREMENTS FOR COMMUNICATION S INSTALLATIONS: 

General electrical requirements and items that are common to more than 

one section of Division 27.  

B. Section 27 10 00, STRUCTURED CABLING: Low Voltag e power and lighting 

wiring. 

C. Section 26 41 00, FACILITY LIGHTNING PROTECTION:  Requirements for a 

lightning protection system. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 27 05 11, REQU IREMENTS FOR 

COMMUNICATIONS INSTALLATIONS.  

B. Shop Drawings:  

1. Sufficient information, clearly presented, shall  be included to 

determine compliance with drawings and specificatio ns. 

2. Include the location of system grounding electro de connections and 

the routing of aboveground and underground groundin g electrode 

conductors.  

C. Test Reports: Provide certified test reports of ground resistance.  

D. Certifications: Two weeks prior to final inspect ion, submit four copies 

of the following to the Contracting Officer Represe ntative: 

1. Certification that the materials and installatio n is in accordance 

with the drawings and specifications. 

2. Certification, by the Contractor, that the compl ete installation has 

been properly installed and tested.  
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1.4 APPLICABLE PUBLICATIONS 

 Publications listed below (including amendments, a ddenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by the basic 

designation only.  

A. American Society for Testing and Materials (ASTM ): 

B1-2001.................Standard Specification for Hard-Drawn Copper 

Wire 

B8-2004.................Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard, 

or Soft 

B. Institute of Electrical and Electronics Engineer s, Inc. (IEEE): 

81-1983.................IEEE Guide for Measuring Ea rth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System 

C. National Fire Protection Association (NFPA):  

70-2005.................National Electrical Code (N EC)  

D.  Telecommunications Industry Association, (TIA) 

J-STO-607-A-2002........Commercial Building Groundi ng (Earthing) and 

Bonding Requirements for Telecommunications 

E. Underwriters Laboratories, Inc. (UL):  

44-2005 ................Thermoset-Insulated Wires a nd Cables 

83-2003 ................Thermoplastic-Insulated Wir es and Cables 

467-2004 ...............Grounding and Bonding Equip ment  

486A-486B-2003 .........Wire Connectors  

PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be UL 83 in sulated stranded 

copper, except that sizes 6 mm²  (10 AWG) and small er shall be solid 

copper. Insulation color shall be continuous green for all equipment 

grounding conductors, except that wire sizes 25 mm²  (4 AWG) and larger 

shall be permitted to be identified per NEC. 

B. Bonding conductors shall be ASTM B8 bare strande d copper, except that 

sizes 6 mm² (10 AWG) and smaller shall be ASTM B1 s olid bare copper 

wire.  

C. Isolated Power System: Type XHHW-2 insulation wi th a dielectric 

constant of 3.5 or less.  
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D.  Telecom System Grounding Riser Conductor: Telecommu nications Grounding 

Riser shall be in accordance with J STO-607A. Use a  minimum 50mm² (1/0 

AWG) insulated stranded copper grounding conductor unless indicated 

otherwise. 

2.2 GROUND RODS 

A. Copper clad steel, 19 mm (3/4-inch) diameter by 3000 mm (10 feet) long, 

conforming to UL 467. 

B. Quantity of rods shall be as required to obtain the specified ground 

resistance.  

2.3 SPLICES AND TERMINATION COMPONENTS 

 Components shall meet or exceed UL 467 and be clea rly marked with the 

manufacturer, catalog number, and permitted conduct or size(s). 

2.4 TELECOMMUNICATION SYSTEM GROUND BUSBARS 

A.  Provide solid copper busbar, pre-drilled from two-h ole lug connections 

with a minimum thickness of 6 mm (1/4 inch) for wal l and backboard 

mounting using standard insulators sized as follows : 

1. Room Signal Grounding: 300 mm x 100 mm (12 inche s x 4 inch). 

2. Master Signal Ground: 600 mm x 100 mm (24 inches  x 4 inch). 

2.5 GROUND CONNECTIONS 

A. Below Grade: Exothermic-welded type connectors.  

B. Above Grade: 

1. Bonding Jumpers: compression type connectors, us ing zinc-plated 

fasteners and external tooth lockwashers. 

2. Ground Busbars: Two-hole compression type lugs u sing tin-plated 

copper or copper alloy bolts and nuts. 

3. Rack and Cabinet Ground Bars: one-hole compressi on-type lugs using 

zinc-plated or copper alloy fasteners. 

C.  Cable Shields: Make ground connections to multipair  communications 

cables with metallic shields using shield bonding c onnectors with screw 

stud connection. 

2.6 EQUIPMENT RACK AND CABINET GROUND BARS 

 Provide solid copper ground bars designed for moun ting on the framework 

of open or cabinet-enclosed equipment racks with mi nimum dimensions of 

4 mm thick by 19 mm wide (3/8 inch x ¾ inch). 
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2.7 GROUND TERMINAL BLOCKS 

 At any equipment mounting location (e.g. backboard s and hinged cover 

enclosures) where rack-type ground bars cannot be m ounted, provide 

screw lug-type terminal blocks. 

2.8 SPLICE CASE GROUND ACCESSORIES 

 Splice case grounding and bonding accessories shal l be supplied by the 

splice case manufacturer when available. Otherwise,  use 16 mm² (6 AWG) 

insulated ground wire with shield bonding connector s. 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Ground in accordance with the NEC, as shown on d rawings, and as 

hereinafter specified.  

B. System Grounding:  

1. Secondary service neutrals: Ground at the supply  side of the 

secondary disconnecting means and at the related tr ansformers.  

2. Separately derived systems (transformers downstr eam from the service 

entrance): Ground the secondary neutral.  

3. Isolation transformers and isolated power system s shall not be 

system grounded.  

C. Equipment Grounding: Metallic structures (includ ing ductwork and 

building steel), enclosures, raceways, junction box es, outlet boxes, 

cabinets, machine frames, and other conductive item s in close proximity 

with electrical circuits shall be bonded and ground ed.  

3.2 INACCESSIBLE GROUNDING CONNECTIONS 

 Make grounding connections, which are buried or ot herwise normally 

inaccessible (except connections for which periodic  testing access is 

required) by exothermic weld. 

3.3 SECONDARY EQUIPMENT AND CIRCUITS  

A. Main Bonding Jumper: Bond the secondary service neutral to the ground 

bus in the service equipment.  

B. Metallic Piping, Building Steel, and Supplementa l Electrode(s):  

1. Provide a grounding electrode conductor sized pe r NEC between the 

service equipment ground bus and all metallic water  and gas pipe 

systems, building steel, and supplemental or made e lectrodes. Jumper 

insulating joints in the metallic piping. All conne ctions to 

electrodes shall be made with fittings that conform  to UL 467. 
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2. Provide a supplemental ground electrode and bond  to the grounding 

electrode system.  

C. Conduit Systems: 

1. Ground all metallic conduit systems. All metalli c conduit systems 

shall contain an equipment grounding conductor.  

2. Non-metallic conduit systems shall contain an eq uipment grounding 

conductor, except that non-metallic feeder conduits  which carry a 

grounded conductor from exterior transformers to in terior or 

building-mounted service entrance equipment need no t contain an 

equipment grounding conductor. 

3. Conduit containing only a grounding conductor, a nd which is provided 

for mechanical protection of the conductor, shall b e bonded to that 

conductor at the entrance and exit from the conduit .  

D. Feeders and Branch Circuits: Install equipment g rounding conductors 

with all feeders and power and lighting branch circ uits.  

E. Boxes, Cabinets, Enclosures, and Panelboards:  

1. Bond the equipment grounding conductor to each p ullbox, junction 

box, outlet box, device box, cabinets, and other en closures through 

which the conductor passes (except for special grou nding systems for 

intensive care units and other critical units shown ).  

2. Provide lugs in each box and enclosure for equip ment grounding 

conductor termination.  

3. Provide ground bars in panelboards, bolted to th e housing, with 

sufficient lugs to terminate the equipment groundin g conductors.  

F. Receptacles shall not be grounded through their mounting screws. Ground 

with a jumper from the receptacle green ground term inal to the device 

box ground screw and the branch circuit equipment g rounding conductor.  

3.4 CORROSION INHIBITORS 

 When making ground and ground bonding connections,  apply a corrosion 

inhibitor to all contact surfaces.  Use corrosion i nhibitor appropriate 

for protecting a connection between the metals used . 

3.5 CONDUCTIVE PIPING  

A. Bond all conductive piping systems, interior and  exterior, to the 

building to the grounding electrode system. Bonding  connections shall 

be made as close as practical to the equipment grou nd bus.  
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B. In operating rooms and at intensive care and cor onary care type beds, 

bond the gases and suction piping, at the outlets, directly to the room 

or patient ground bus.  

3.6 TELECOMMUNICATIONS SYSTEM 

A.  Bond telecommunications system grounding equipment to the electrical 

grounding electrode system. 

B.  Furnish and install all wire and hardware required to properly ground, 

bond and connect communications raceway, cable tray , metallic cable 

shields, and equipment to a ground source. 

C.  Ground bonding jumpers shall be continuous with no splices.  Use the 

shortest length of bonding jumper possible. 

D.  Provide ground paths that are permanent and continu ous with a 

resistance of 1 ohm or less from raceway, cable tra y, and equipment 

connections to the building grounding electrode.  T he resistance across 

individual bonding connections shall be 10 milli oh ms or less.  

E.  Below-Grade Grounding Connections: When making exot hermic welds, wire 

brush or file the point of contact to a bare metal surface. Use 

exothermic welding cartridges and molds in accordan ce with the 

manufacturer’s recommendations. After welds have be en made and cooled, 

brush slag from the weld area and thoroughly cleane d the joint area. 

Notify the Contracting Officer Representative prior  to backfilling any 

ground connections. 

F.  Above-Grade Grounding Connections: When making bolt ed or screwed 

connections to attach bonding jumpers, remove paint  to expose the 

entire contact surface by grinding where necessary;  thoroughly clean 

all connector, plate and other contact surfaces; an d apply an 

appropriate corrosion inhibitor to all surfaces bef ore joining. 

G.  Bonding Jumpers: 

1.  Use insulated ground wire of the size and type show n on the 

Drawings or use a minimum of 16 mm² (6 AWG) insulat ed copper 

wire. 

2.  Assemble bonding jumpers using insulated ground wir e terminated 

with compression connectors. 

3.  Use compression connectors of proper size for condu ctors 

specified.  Use connector manufacturer’s compressio n tool. 

H. Bonding Jumper Fasteners: 
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1. Conduit: Fasten bonding jumpers using screw lugs  on grounding 

bushings or conduit strut clamps, or the clamp pads  on push-type 

conduit fasteners. When screw lug connection to a c onduit strut 

clamp is not possible, fasten the plain end of a bo nding jumper wire 

by slipping the plain end under the conduit strut c lamp pad; tighten 

the clamp screw firmly. Where appropriate, use zinc -plated external 

tooth lockwashers. 

2. Wireway and Cable Tray: Fasten bonding jumpers u sing zinc-plated 

bolts, external tooth lockwashers, and nuts.  Insta ll protective 

cover, e.g., zinc-plated acorn nuts on any bolts ex tending into 

wireway or cable tray to prevent cable damage. 

3. Ground Plates and Busbars: Fasten bonding jumper s using two-hole 

compression lugs. Use tin-plated copper or copper a lloy bolts, 

external tooth lockwashers, and nuts. 

4. Unistrut and Raised Floor Stringers: Fasten bond ing jumpers using 

zinc-plated, self-drill screws and external tooth l ockwashers. 

3.7 COMMUNICATION ROOM GROUNDING 

A. Telecommunications Ground Busbars: 

1. Provide communications room telecommunications g round busbar 

hardware at 950 mm (18 inches) at locations indicat ed on the 

Drawings. 

2. Connect the telecommunications room ground busba rs to other room 

grounding busbars as indicated on the Grounding Ris er diagram. 

B. Telephone-Type Cable Rack Systems: aluminum pan installed on telephone-

type cable rack serves as the primary ground conduc tor within the 

communications room. Make ground connections by ins talling the 

following bonding jumpers: 

1.  Install a 16 mm² (6 AWG) bonding between the teleco mmunications 

ground busbar and the nearest access to the aluminu m pan installed 

on the cable rack. 

2.  Use 16 mm² (6 AWG) bonding jumpers across aluminum pan junctions. 

C. Self-Supporting and Cabinet-Mounted Equipment Ra ck Ground Bars: 

1.  When ground bars are provided at the rear of lineup  of bolted 

together equipment racks, bond the copper ground ba rs together using 

solid copper splice plates supplied by the ground b ar manufacturer. 

2.  Bond together nonadjacent ground bars on equipment racks and 

cabinets with 16 mm² (6 AWG) insulated copper wire bonding jumpers 
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attached at each end with compression-type connecto rs and mounting 

bolts. 

3.  Provide a 16 mm² (6 AWG) bonding jumper between the  rack and/or 

cabinet ground busbar and the aluminum pan of an ov erhead cable tray 

or the raised floor stringer as appropriate. 

D. Backboards: Provide a screw lug-type terminal bl ock or drilled and 

tapped copper strip near the top of backboards used  for communications 

cross-connect systems. Connect backboard ground ter minals to the 

aluminum pan in the telephone-type cable tray using  an insulated 16 mm² 

(16 AWG) bonding jumper. 

E. Other Communication Room Ground Systems: Ground all metallic conduit, 

wireways, and other metallic equipment located away  from equipment 

racks or cabinets to the cable tray pan or the tele communications 

ground busbar, whichever is closer, using insulated  16 mm² (6 AWG) 

ground wire bonding jumpers. 

3.8 COMMUNICATIONS CABLE GROUNDING 

A. Bond all metallic cable sheaths in multipair com munications cables 

together at each splicing and/or terminating locati on to provide 100 

percent metallic sheath continuity throughout the c ommunications 

distribution system. 

1. At terminal points, install a cable shield bondi ng connector provide 

a screw stud connection for ground wire.  Use a bon ding jumper to 

connect the cable shield connector to an appropriat e ground source 

like the rack or cabinet ground bar.  

2. Bond all metallic cable shields together within splice closures 

using cable shield bonding connectors or the splice  case grounding 

and bonding accessories provided by the splice case  manufacturer.  

When an external ground connection is provided as p art of splice 

closure, connect to an approved ground source and a ll other metallic 

components and equipment at that location. 

3.9 COMMUNICATIONS CABLE TRAY SYSTEMS:  

A. Bond the metallic structures of one cable tray i n each tray run 

following the same path to provide 100 percent elec trical continuity 

throughout this cable tray systems as follows: 

1. Splice plates provided by the cable tray manufac turer can be used 

for providing a ground bonding connection between c able tray 

sections when the resistance across a bolted connec tion is 10 
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milliohms or less. The Subcontractor shall verify t his loss by 

testing across one slice plate connection in the pr esence of the 

Contractor. 

2. Install a 16 mm² (6 AWG) bonding jumper across e ach cable tray 

splice or junction where splice plates cannot be us ed. 

3. When cable tray terminations to cable rack, inst all 16 mm² (6 AWG) 

bonding jumper between cable tray and cable rank pa n. 

3.10 COMMUNCIATIONS RACEWAY GROUNDING  

A.  Conduit: Use insulated 16 mm² (6 AWG) bonding jumpe rs to ground 

metallic conduit at each end and to bond at all int ermediate metallic 

enclosures. 

B.  Wireway: use insulated 16 mm² (6 AWG) bonding jumpe rs to ground or bond 

metallic wireway at each end at all intermediate me tallic enclosures 

and across all section junctions. 

C.  Cable Tray Systems: Use insulated 16 mm² (6 AWG) bo nding jumpers to 

ground cable tray to column-mounted building ground  plates (pads) at 

each end and approximately every 16 meters (50 feet ).  

3.11 GROUND RESISTANCE  

A. Grounding system resistance to ground shall not exceed 5 ohms. Make 

necessary modifications or additions to the groundi ng electrode system 

for compliance without additional cost to the Gover nment. Final tests 

shall assure that this requirement is met. 

B. Resistance of the grounding electrode system sha ll be measured using a 

four-terminal fall-of-potential method as defined i n IEEE 81. Ground 

resistance measurements shall be made before the el ectrical 

distribution system is energized and shall be made in normally dry 

conditions not less than 48 hours after the last ra infall. Resistance 

measurements of separate grounding electrode system s shall be made 

before the systems are bonded together below grade.  The combined 

resistance of separate systems may be used to meet the required 

resistance, but the specified number of electrodes must still be 

provided. 

C. Services at power company interface points shall  comply with the power 

company ground resistance requirements.  

D. Below-grade connections shall be visually inspec ted by the Contracting 

Officer Representative prior to backfilling. The Co ntractor shall 
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notify the Contracting Officer Representative 24 ho urs before the 

connections are ready for inspection. 

3.12 GROUND ROD INSTALLATION  

A. Drive each rod vertically in the earth, not less  than 3000 mm (10 feet) 

in depth. 

B. Where permanently concealed ground connections a re required, make the 

connections by the exothermic process to form solid  metal joints. Make 

accessible ground connections with mechanical press ure type ground 

connectors.  

C. Where rock prevents the driving of vertical grou nd rods, install angled 

ground rods or grounding electrodes in horizontal t renches to achieve 

the specified resistance.  

- - - E N D - - - 
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 SECTION 27 05 33 
RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

conduit, fittings, and boxes to form complete, coor dinated, raceway 

systems. Raceways are required for all communicatio ns cabling unless 

shown or specified otherwise. 

B. Definitions: The term conduit, as used in this s pecification, shall 

mean any or all of the raceway types specified. 

1.2 RELATED WORK  

A. Bedding of conduits: Section 31 20 00, EARTH MOV ING. 

B. Mounting board for communication closets: Sectio n 06 10 00, ROUGH 

CARPENTRY. 

C. Sealing around penetrations to maintain the inte grity of fire rated 

construction: Section 07 84 00, FIRESTOPPING. 

D. Fabrications for the deflection of water away fr om the building 

envelope at penetrations: Section 07 60 00, FLASHIN G AND SHEET METAL. 

E. Sealing around conduit penetrations through the building envelope to 

prevent moisture migration into the building: Secti on 07 92 00, JOINT 

SEALANTS. 

F. Identification and painting of conduit and other  devices: Section 09 91 

00, PAINTING. 

G. General electrical requirements and items that i s common to more than 

one section of Division 27: Section 27 05 11, REQUI REMENTS FOR 

COMMUNICATIONS INSTALLATIONS. 

H. Requirements for personnel safety and to provide  a low impedance path 

for possible ground fault currents: Section 27 05 2 6, GROUNDING AND 

BONDING FOR COMMUNICATIONS SYSTEMS. 

1.3 SUBMITTALS 

 In accordance with Section 01 33 23, SHOP DRAWINGS , PRODUCT DATA, AND 

SAMPLES, furnish the following: 

A. Shop Drawings: 

1. Size and location of panels and pull boxes 

2. Layout of required conduit penetrations through structural elements. 

3. The specific item proposed and its area of appli cation shall be 

identified on the catalog cuts. 
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B. Certification: Prior to final inspection, delive r to the COTR four 

copies of the certification that the material is in  accordance with the 

drawings and specifications and has been properly i nstalled. 

1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are referenced in the text  by the basic 

designation only. 

B. National Fire Protection Association (NFPA): 

70-05...................National Electrical Code (N EC) 

C. Underwriters Laboratories, Inc. (UL): 

1-03....................Flexible Metal Conduit  

5-01....................Surface Metal Raceway and F ittings 

6-03....................Rigid Metal Conduit 

50-03...................Enclosures for Electrical E quipment 

360-03..................Liquid-Tight Flexible Steel  Conduit 

467-01..................Grounding and Bonding Equip ment 

514A-01.................Metallic Outlet Boxes 

514B-02.................Fittings for Cable and Cond uit 

514C-05.................Nonmetallic Outlet Boxes, F lush-Device Boxes 

and Covers  

651-02..................Schedule 40 and 80 Rigid PV C Conduit 

651A-03.................Type EB and A Rigid PVC Con duit and HDPE 

Conduit 

797-03..................Electrical Metallic Tubing 

1242-00.................Intermediate Metal Conduit 

D. National Electrical Manufacturers Association (N EMA): 

TC-3-04.................PVC Fittings for Use with R igid PVC Conduit and 

Tubing 

FB1-03..................Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 

Cable 

PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Conduit Size: In accordance with the NEC, but no t less than 13 mm 

(1/2 inch) unless otherwise shown. Where permitted by the NEC, 13 mm 

(1/2 inch) flexible conduit may be used for tap con nections to recessed 

lighting fixtures. 
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B. Conduit:  

1. Rigid galvanized steel: Shall Conform to UL 6, A NSI C80.1. 

2. Rigid aluminum: Shall Conform to UL 6A, ANSI C80 .5.  

3. Rigid intermediate steel conduit (IMC): Shall Co nform to UL 1242, 

ANSI C80.6. 

4. Electrical metallic tubing (EMT): Shall Conform to UL 797, ANSI 

C80.3. Maximum size not to exceed 105 mm (4 inch) a nd shall be 

permitted only with cable rated 600 volts or less. 

5. Flexible galvanized steel conduit: Shall Conform  to UL 1. 

6. Liquid-tight flexible metal conduit: Shall Confo rm to UL 360. 

7. Direct burial plastic conduit: Shall conform to UL 651 and UL 651A, 

heavy wall PVC or high density polyethylene (PE). 

8. Surface metal raceway: Shall Conform to UL 5. 

C. Conduit Fittings:  

1. Rigid steel and EMT conduit fittings:  

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 

a. Standard threaded couplings, locknuts, bushings,  and elbows: Only 

steel or malleable iron materials are acceptable. I ntegral 

retractable type EMT couplings are also acceptable.  

b. Locknuts: Bonding type with sharp edges for digg ing into the 

metal wall of an enclosure. 

c. Bushings: Metallic insulating type, consisting o f an insulating 

insert molded or locked into the metallic body of t he fitting. 

Bushings made entirely of metal or nonmetallic mate rial are not 

permitted. 

d. Erickson (union-type) and set screw type couplin gs: Approved for 

use in concrete are permitted for use to complete a  conduit run 

where conduit is installed in concrete. Use set scr ews of case 

hardened steel with hex head and cup point to firml y seat in 

conduit wall for positive ground. Tightening of set  screws with 

pliers is prohibited. 

e. Sealing fittings: Threaded cast iron type. Use c ontinuous drain 

type sealing fittings to prevent passage of water v apor. In 

concealed work, install fittings in flush steel box es with blank 

cover plates having the same finishes as that of ot her electrical 

plates in the room. 
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2. Rigid aluminum conduit fittings: 

a. Standard threaded couplings, locknuts, bushings,  and elbows: 

Malleable iron, steel or aluminum alloy materials; Zinc or 

cadmium plate iron or steel fittings. Aluminum fitt ings 

containing more than 0.4 percent copper are prohibi ted. 

b. Locknuts and bushings: As specified for rigid st eel and IMC 

conduit. 

c. Set screw fittings: Not permitted for use with a luminum conduit. 

3. Electrical metallic tubing fittings:  

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 

b. Only steel or malleable iron materials are accep table. 

c. Couplings and connectors: Concrete tight and rai n tight, with 

connectors having insulated throats. Use gland and ring 

compression type couplings and connectors for condu it sizes 50 mm 

(2 inches) and smaller. Use set screw type coupling s with four 

set screws each for conduit sizes over 50 mm (2 inc hes). Use set 

screws of case-hardened steel with hex head and cup  point to 

firmly seat in wall of conduit for positive groundi ng. 

d. Indent type connectors or couplings are prohibit ed. 

e. Die-cast or pressure-cast zinc-alloy fittings or  fittings made of 

"pot metal" are prohibited. 

4. Flexible steel conduit fittings: 

a. Conform to UL 514B. Only steel or malleable iron  materials are 

acceptable. 

b. Clamp type, with insulated throat. 

5. Liquid-tight flexible metal conduit fittings: 

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 

b. Only steel or malleable iron materials are accep table. 

c. Fittings must incorporate a threaded grounding c one, a steel or 

plastic compression ring, and a gland for tightenin g. Connectors 

shall have insulated throats. 

6. Direct burial plastic conduit fittings:  

a. Fittings shall meet the requirements of UL 514C and NEMA TC3. 

b. As recommended by the conduit manufacturer. 

7. Surface metal raceway fittings: As recommended b y the raceway 

manufacturer. 
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8. Expansion and deflection couplings: 

a. Conform to UL 467 and UL 514B. 

b. Accommodate, 19 mm (0.75 inch) deflection, expan sion, or 

contraction in any direction, and allow 30 degree a ngular 

deflections. 

c. Include internal flexible metal braid sized to g uarantee conduit 

ground continuity and fault currents in accordance with UL 467, 

and the NEC code tables for ground conductors. 

d. Jacket: Flexible, corrosion-resistant, watertigh t, moisture and 

heat resistant molded rubber material with stainles s steel jacket 

clamps. 

D. Conduit Supports: 

1. Parts and hardware: Zinc-coat or provide equival ent corrosion 

protection. 

2. Individual Conduit Hangers: Designed for the pur pose, having a 

pre-assembled closure bolt and nut, and provisions for receiving a 

hanger rod. 

3. Multiple conduit (trapeze) hangers: Not less tha n 38 mm by 38 mm 

(1-1/2 by 1-1/2 inch), 12 gage steel, cold formed, lipped channels; 

with not less than 9 mm (3/8 inch) diameter steel h anger rods. 

4. Solid Masonry and Concrete Anchors: Self-drillin g expansion shields, 

or machine bolt expansion. 

E. Outlet, Junction, and Pull Boxes: 

1. UL-50 and UL-514A. 

2. Cast metal where required by the NEC or shown, a nd equipped with 

rustproof boxes. 

3. Sheet metal boxes: Galvanized steel, except wher e otherwise shown. 

4. Flush mounted wall or ceiling boxes shall be ins talled with raised 

covers so that front face of raised cover is flush with the wall. 

Surface mounted wall or ceiling boxes shall be inst alled with 

surface style flat or raised covers. 

F.  Wireways: Equip with hinged covers, except where re movable covers are 

shown. 

PART 3 - EXECUTION 

3.1 PENETRATIONS 

A. Cutting or Holes: 
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1. Locate holes in advance where they are proposed in the structural 

sections such as ribs or beams. Obtain the approval  of COTR prior to 

drilling through structural sections. 

2. Cut holes through concrete and masonry in new an d existing 

structures with a diamond core drill or concrete sa w. Pneumatic 

hammer, impact electric, hand or manual hammer type  drills are not 

allowed, except where permitted by the COTR as requ ired by limited 

working space. 

B. Fire Stop: Where conduits, wireways, and other c ommunications raceways 

pass through fire partitions, fire walls, smoke par titions, or floors, 

install a fire stop that provides an effective barr ier against the 

spread of fire, smoke and gases as specified in Sec tion 07 84 00, 

FIRESTOPPING, with rock wool fiber or silicone foam  sealant only. 

Completely fill and seal clearances between raceway s and openings with 

the fire stop material. 

3.2 INSTALLATION, GENERAL 

A. Install conduit as follows: 

1. In complete runs before pulling in cables or wir es. 

2. Flattened, dented, or deformed conduit is not pe rmitted. Remove and 

replace the damaged conduits with new undamaged mat erial. 

3. Assure conduit installation does not encroach in to the ceiling 

height head room, walkways, or doorways. 

4. Cut square with a hacksaw, ream, remove burrs, a nd draw up tight. 

5. Mechanically continuous. 

6. Independently support conduit at 8’0” on center.  Do not use other 

supports i.e., (suspended ceilings, suspended ceili ng supporting 

members, lighting fixtures, conduits, mechanical pi ping, or 

mechanical ducts). 

7. Support within 300 mm (1 foot) of changes of dir ection, and within 

300 mm (1 foot) of each enclosure to which connecte d. 

8. Close ends of empty conduit with plugs or caps a t the rough-in stage 

to prevent entry of debris, until wires are pulled in. 

9. Conduit installations under fume and vent hoods are prohibited. 

10. Secure conduits to cabinets, junction boxes, pu ll boxes and outlet 

boxes with bonding type locknuts. For rigid and IMC  conduit 

installations, provide a locknut on the inside of t he enclosure, 

made up wrench tight. Do not make conduit connectio ns to junction 

box covers. 
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11. Flashing of penetrations of the roof membrane i s specified in 

Section 07 60 00, FLASHING AND SHEET METAL. 

12. Do not use aluminum conduits in wet locations. 

13. Unless otherwise indicated on the drawings or s pecified herein, all 

conduits shall be installed concealed within finish ed walls, floors 

and ceilings.  

B. Conduit Bends: 

1. Make bends with standard conduit bending machine s. 

2. Conduit hickey may be used for slight offsets, a nd for straightening 

stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is p rohibited. 

C. Layout and Homeruns: 

2. Deviations: Make only where necessary to avoid i nterferences and 

only after drawings showing the proposed deviations  have been 

submitted approved by the COTR. 

3.3 CONCEALED WORK INSTALLATION  

A. In Concrete: 

1. Conduit: Rigid steel, IMC or EMT. Do not install  EMT in concrete 

slabs that are in contact with soil, gravel or vapo r barriers. 

2. Align and run conduit in direct lines. 

3. Install conduit through concrete beams only when  the following 

occurs: 

a. Where shown on the structural drawings. 

b. As approved by the COTR prior to construction, a nd after 

submittal of drawing showing location, size, and po sition of each 

penetration. 

4. Installation of conduit in concrete that is less  than 75 mm (3 

inches) thick is prohibited. 

a. Conduit outside diameter larger than 1/3 of the slab thickness is 

prohibited. 

b. Space between conduits in slabs: Approximately s ix conduit 

diameters apart, except one conduit diameter at con duit 

crossings.  

c. Install conduits approximately in the center of the slab so that 

there will be a minimum of 19 mm (3/4 inch) of conc rete around 

the conduits. 

5. Make couplings and connections watertight. Use t hread compounds that 

are UL approved conductive type to insure low resis tance ground 
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continuity through the conduits. Tightening set scr ews with pliers 

is prohibited. 

B. Furred or Suspended Ceilings and in Walls: 

1. Conduit for conductors above 600 volts: 

a. Rigid steel or rigid aluminum. 

b. Aluminum conduit mixed indiscriminately with oth er types in the 

same system is prohibited. 

2. Conduit for conductors 600 volts and below: 

a. Rigid steel or EMT. Different type conduits mixe d 

indiscriminately in the same system is prohibited. 

3. Align and run conduit parallel or perpendicular to the building 

lines. 

4. Connect recessed lighting fixtures to conduit ru ns with maximum 1800 

mm (six feet) of flexible metal conduit extending f rom a junction 

box to the fixture. 

5. Tightening set screws with pliers is prohibited.  

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on the drawings, expo sed conduit is only 

permitted in mechanical and electrical rooms. 

B. Conduit for conductors above 600 volts: 

1. Rigid steel or rigid aluminum.  

2. Aluminum conduit mixed indiscriminately with oth er types in the same 

system is prohibited. 

C. Conduit for Conductors 600 volts and below: 

1. Rigid steel, IMC or EMT. Different type of condu its mixed 

indiscriminately in the system is prohibited. 

D. Align and run conduit parallel or perpendicular to the building lines. 

E. Install horizontal runs close to the ceiling or beams and secure with 

conduit straps. 

F. Support horizontal or vertical runs at not over 2400 mm (eight foot) 

intervals. 

G. Surface metal raceways: Use only where shown. 

H. Painting: 

1. Paint exposed conduit as specified in Section09 91 00, PAINTING. 

2. Paint all conduits containing cables rated over 600 volts safety 

orange. Refer to Section 09 91 00, PAINTING for pre paration, paint 

type, and exact color. In addition, paint legends, using 50 mm (two 

inch) high black numerals and letters, showing the cable voltage 
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rating. Provide legends where conduits pass through  walls and floors 

and at maximum 6000 mm (20 foot) intervals in betwe en. 

3.5 EXPANSION JOINTS 

A. Conduits 75 mm (3 inches) and larger, that are s ecured to the building 

structure on opposite sides of a building expansion  joint, require 

expansion and deflection couplings. Install the cou plings in accordance 

with the manufacturer's recommendations. 

B. Provide conduits smaller than 75 mm (3 inches) w ith junction boxes on 

both sides of the expansion joint. Connect conduits  to junction boxes 

with sufficient slack of flexible conduit to produc e 125 mm (5 inch) 

vertical drop midway between the ends. Flexible con duit shall have a 

copper green ground bonding jumper installed. In li eu of this flexible 

conduit, expansion and deflection couplings as spec ified above for 375 

mm (15 inches) and larger conduits are acceptable. 

C. Install expansion and deflection couplings where  shown. 

3.6 CONDUIT SUPPORTS, INSTALLATION  

A. Safe working load shall not exceed 1/4 of proof test load of fastening 

devices. 

B. Use pipe straps or individual conduit hangers fo r supporting individual 

conduits. Maximum distance between supports is 2.5 m (8 foot) on 

center. 

C. Support multiple conduit runs with trapeze hange rs. Use trapeze hangers 

that are designed to support a load equal to or gre ater than the sum of 

the weights of the conduits, wires, hanger itself, and 90 kg (200 

pounds). Attach each conduit with U-bolts or other approved fasteners. 

D. Support conduit independently of junction boxes,  pull boxes, fixtures, 

suspended ceiling T-bars, angle supports, and simil ar items. 

E. Fasteners and Supports in Solid Masonry and Conc rete: 

1. New Construction: Use steel or malleable iron co ncrete inserts set 

in place prior to placing the concrete. 

2. Existing Construction: 

a. Steel expansion anchors not less than 6 mm (1/4 inch) bolt size 

and not less than 28 mm (1-1/8 inch) embedment. 

b. Power set fasteners not less than 6 mm (1/4 inch ) diameter with 

depth of penetration not less than 75 mm (3 inches) . 

c. Use vibration and shock resistant anchors and fa steners for 

attaching to concrete ceilings. 

F. Hollow Masonry: Toggle bolts are permitted.  



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 
 

RACEWAY AND BOXES FOR COMMUNICATIONS SYSTEMS 
27 05 33 - 10 

G. Bolts supported only by plaster or gypsum wallbo ard are not acceptable. 

H. Metal Structures: Use machine screw fasteners or  other devices 

specifically designed and approved for the applicat ion. 

I. Attachment by wood plugs, rawl plug, plastic, le ad or soft metal 

anchors, or wood blocking and bolts supported only by plaster is 

prohibited. 

J. Chain, wire, or perforated strap shall not be us ed to support or fasten 

conduit. 

K. Spring steel type supports or fasteners are proh ibited for all uses 

except: Horizontal and vertical supports/fasteners within walls. 

L. Vertical Supports: Vertical conduit runs shall h ave riser clamps and 

supports in accordance with the NEC and as shown. P rovide supports for 

cable and wire with fittings that include internal wedges and retaining 

collars. 

3.7 BOX INSTALLATION  

A. Boxes for Concealed Conduits: 

1. Flush mounted. 

2. Provide raised covers for boxes to suit the wall  or ceiling, 

construction and finish. 

B. In addition to boxes shown, install additional b oxes where needed to 

prevent damage to cables and wires during pulling i n operations.  

C. Remove only knockouts as required and plug unuse d openings.  Use 

threaded plugs for cast metal boxes and snap-in met al covers for sheet 

metal boxes. 

D. Stencil or install phenolic nameplates on covers  of the boxes 

identified on riser diagrams; for example "SIG-FA J B No. 1".  

3.11 COMMUNICATION SYSTEM CONDUIT 

A. Install the communication raceway system as show n on drawings. 

B. Minimum conduit size of 19 mm (3/4 inch), but no t less than the size 

shown on the drawings. 

C. All conduit ends shall be equipped with insulate d bushings. 

D. All 100 mm (four inch) conduits within buildings  shall include pull 

boxes after every two 90 degree bends. Size boxes p er the NEC. 

E. Vertical conduits/sleeves through closets floors  shall terminate not 

less than 75 mm (3 inches) below the floor and not less than 75 mm (3 

inches) below the ceiling of the floor below. 
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F. Terminate conduit runs to/from a backboard in a closet or interstitial 

space at the top or bottom of the backboard. Condui ts shall enter 

communication closets next to the wall and be flush  with the backboard. 

G. Were drilling is necessary for vertical conduits , locate holes so as 

not to affect structural sections such as ribs or b eams. 

H. All empty conduits located in communication clos ets or on backboards 

shall be sealed with a standard non-hardening duct seal compound to 

prevent the entrance of moisture and gases and to m eet fire resistance 

requirements. 

I. Conduit runs shall contain no more than four qua rter turns (90 degree 

bends) between pull boxes/backboards. Minimum radiu s of communication 

conduit bends shall be as follows (special long rad ius): 

 

Sizes of Conduit 

Trade Size 

Radius of Conduit Bends 

mm, Inches 

3/4 150 (6) 

1 230 (9) 

1-1/4 350 (14) 

1-1/2 430 (17) 

2 525 (21) 

2-1/2 635 (25) 

3 775 (31) 

3-1/2 900 (36) 

4 1125 (45) 

 

J. Furnish and install 19 mm (3/4 inch) thick fire retardant plywood 

specified in Section 06 10 00, ROUGH CARPENTRY on t he wall of 

communication closets where shown on drawings . Mou nt the plywood with 

the bottom edge 300 mm (one foot) above the finishe d floor. 

K. Furnish and pull wire in all empty conduits. (Sl eeves through floor are 

exceptions). 

- - - E N D - - - 
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SECTION 27 11 00 
COMMUNICATIONS EQUIPMENT ROOM FITTINGS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This Section specifies the furnishing, installin g, certification, testing, 

and guaranty of a complete and operating Voice and Digital Cable Distribution 

System (here-in-after referred to as “ the S ystem”), and associated equipment 

and hardware to be installed in the VA Medical Cent er here-in-after referred 

to as “the Facility”.  The System shall include, bu t not be limited to: 

equipment cabinets, interface enclosures, and relay  racks; necessary 

combiners, traps, and filters; and necessary passiv e devices such as: 

splitters, couplers, cable “patch”, “punch down”, a nd cross-connector blocks 

or devices, voice and data distribution sub-systems , and associated hardware. 

The System shall additionally include, but not be l imited to: 

telecommunication closets (TC); telecommunications outlets (TCO); copper and 

fiber optic , distribution cables, connectors, “patch” cables, an d/or “break 

out” devices. 

B. The System shall be delivered free of engineerin g, manufacturing, 

installation, and functional defects. It  shall be designed, engineered and 

installed for ease of operation, maintenance, and t esting. 

C. The term “provide”, as used herein, shall be defin ed as: designed, 

engineered, furnished, installed, certified, and te sted, by the Contractor. 

D. The Voice and Digital Telecommunication Distribu tion Cable Equipment and 

System provide the media which voice and data infor mation travels over and 

connects to the Telephone System which is defined a s an Emergency Critical 

Care Communication System by the National Fire Prot ection Association (NFPA). 

Therefore, since the System connects to or extends the telephone system, the 

System’s installation and operation shall adhere to  all appropriate National, 

Government, and/or Local Life Safety and/or Support  Codes, which ever are the 

more stringent for this Facility. At a minimum , th e System shall be 

installed according to NFPA, Section 70, National E lectrical Code (NEC), 

Article 517 and Chapter 7; NFPA, Section 99, Health  Care Facilities, Chapter 

3-4; NFPA, Section 101, Life Safety Code, Chapters 7, 12, and/or 13; Joint 

Commission on Accreditation of Health Care Organiza tion (JCAHCO), Manual for 

Health Care Facilities, all necessary Life Safety a nd/or Support guidelines; 

this specification; and the original equipment manu facturers (OEM) suggested 

installation design, recommendations, and instructi ons. The OEM and 
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Contractor shall ensure that all management, sales,  engineering, and 

installation personnel have read and understand the  requirements of this 

specification before the System is designed, engine ered, delivered, and 

provided. 

E. The VA Project Manager (PM) and/or if delegated,  Contracting Officer 

Representative (COR) are the approving authorities for all contractual and 

mechanical changes to the System. The Contractor is  cautioned to obtain in 

writing, all approvals for system changes relating to the published contract 

specifications and drawings, from the PM and/or the  RE before proceeding with 

the change. 

F. System Performance: 

1. At a minimum, the System shall be able to suppor t the following voice and 

data operations for Category 6 Certified Telecommun ication Service: 

a. Telecommunications Outlet (TCO): 

1) Voice: 

a) Isolation (outlet-outlet): 24 dB. 

b) Impedance: 600 Ohms, balanced (BAL). 

c) Signal Level: 0 deciBel per mili-Volt (dBmV) + 0 .1 dBmV. 

d) System speed: 100 mBps, minimum. 

e) System data error: 10 to the -6 Bps, minimum. 

2) Data: 

a) Isolation (outlet-outlet):  24 dB. 

b) Impedance: 600 Ohms, BAL. 

c) Signal Level: 0 dBmV + 0.1 dBmV. 

d) System speed: 120 mBps, minimum. 

e) System data error: 10 to the -8 Bps, minimum. 

1.2 RELATED WORK 

A. Specification Section 01 33 23, SHOP DRAWINGS, P RODUCT DATA, AND SAMPLES. 

B. Specification Section 27 05 11, REQUIREMENTS FOR  COMMUNICATIONS 

INSTALLATIONS. 

C. Specification Section 27 05 33, RACEWAYS AND BOX ES FOR COMMUNICATIONS 

SYSTEMS. 

D. Specification Section 27 10 00, STRUCTURED CABLI NG. 

E. Specification Section 26 27 26, WIRING DEVICES. 

F. Specification Section 27 05 26, GROUNDING AND BO NDING FOR COMMUNICATIONS 

SYSTEMS. 
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1.3 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of thi s specification to the extent 

referenced. The publications are referenced in text  by basic designation 

only. Except for a specific date given the issue in  effect (including 

amendments, addenda, revisions, supplements, and er rata) on the date the 

system’s submittal is technically approved by VA, s hall be enforced. 

B. National Fire Protection Association (NFPA): 

70 NATIONAL ELECTRICAL CODE (NEC) 

75 Protection of Electronic Computer/Data Processin g 
Equipment 

77 Recommended Practice on Static Electricity 

 Standard for Health Care Facilities 

101 Life Safety Code 

1221 Emergency Services Communication Systems 

 

C. Underwriters Laboratories, Inc. (UL): 

65 Wired Cabinets 

96 Lightning Protection Components 

96A INSTALLATION REQUIREMENTS FOR LIGHTNING 
PROTECTION SYSTEMS 

467 Grounding and Bonding Equipment 

497/497A/497B PROTECTORS FOR PAIRED CONDUCTORS/ 
COMMUNICATIONS CIRCUITS/DATA COMMUNICATIONS 
AND FIRE ALARM CIRCUITS 

884 Underfloor Raceways and Fittings 

 

D. ANSI/EIA/TIA Publications: 

568B Commercial Building Telecommunications Wiring 
Standard 

569B Commercial Building Standard for 
Telecommunications Pathways and Spaces 

606A ADMINISTRATION STANDARD FOR THE 
TELECOMMUNICATIONS INFRASTRUCTURE OF 
COMMERCIAL BUILDINGS 

607A Grounding and Bonding Requirements for 
Telecommunications in Commercial Buildings 

758 Grounding and Bonding Requirements for 
Telecommunications in Commercial Buildings 
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E. International Telecommunication Union – Telecomm unication Standardization 

Sector (ITU-T). 

F. Federal Information Processing Standards (FIPS) Publications. 

G. Federal Communications Commission (FCC) Publicat ions: Standards for telephone 

equipment and systems. 

H. Joint Commission on Accreditation of Health Care  Organization (JCAHO): 

Comprehensive Accreditation Manual for Hospitals. 

I. National and/or Government Life Safety Code(s): The more stringent of each 

listed code. 

1.4 QUALITY ASSURANCE 

A. The authorized representative of the OEM, shall be responsible for the 

design, satisfactory total operation of the System,  and its certification. 

B. The OEM shall meet the minimum requirements iden tified in Paragraph 2.1.A. 

Additionally, the Contractor shall have had experie nce with three or more 

installations of systems of comparable size and com plexity with regards to 

coordinating, engineering, testing, certifying, sup ervising, training, and 

documentation. Identification of these installation s shall be provided as a 

part of the submittal as identified in Paragraph 1. 5. 

C. The System Contractor shall submit certified doc umentation that they have 

been an authorized distributor and service organiza tion for the OEM for a 

minimum of three (3) years. The System Contractor s hall be authorized by the 

OEM to certify and warranty the installed equipment . In addition, the OEM and 

System Contractor shall accept complete responsibil ity for the design, 

installation, certification, operation, and physica l support for the System. 

This documentation, along with the System Contracto r and OEM certification 

must be provided in writing as part of the Contract or’s Technical Submittal. 

D. All equipment, cabling, terminating hardware, TC Os, and patch cords shall be 

sourced from the certifying OEM or at the OEM’s dir ection, and support the 

System design, the OEM’s quality control and validi ty of the OEM’s warranty. 

E. The Contractor’s Telecommunications Technicians assigned to the System shall 

be fully trained, qualified, and certified by the O EM on the engineering, 

installation, and testing of the System. The Contra ctor shall provide formal 

written evidence of current OEM certification(s) fo r the installer(s) as a 

part of the submittal or to the RE before being all owed to commence work on 

the System. 
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1.5 SUBMITTALS 

A. Provide submittals in accordance with Specificat ion Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES. The RE shall r etain one copy for review 

and approval. 

1. If the submittal is approved the RE shall retain  one copy for Official 

Records and return three (3) copies to the Contract or. 

2. If the submittal is disapproved, three (3) copie s will be returned to the 

Contractor with a written explanation attached that  indicates the areas 

the submittal deviated from the System specificatio ns. The RE shall retain 

one copy for Official Records.  

B. Environmental Requirements: Technical submittals  shall confirm the 

environmental specifications for physical TC areas occupied by the System. 

These environmental specifications shall identify t he requirements for 

initial and expanded system configurations for: 

1. Floor loading for batteries and cabinets. 

2. Minimum floor space and ceiling heights. 

3. Minimum size of doors for equipment passage. 

4. Power requirements: The Contractor shall provide  the specific voltage, 

amperage, phases, and quantities of circuits requir ed. 

5. Air conditioning, heating, and humidity requirem ents. The Contractor shall 

identify the ambient temperature and relative humid ity operating ranges 

required preventing equipment damage. 

6. Air conditioning requirements (expressed in BTU per hour, based on 

adequate dissipation of generated heat to maintain required room and 

equipment standards). 

7. Proposed floor plan, based on the expanded syste m configuration of the 

bidder's proposed EPBX for this FACILITY. 

8. Conduit size requirement (between main TC, compu ter, and console rooms). 

9. Main trunk line and riser pathways, cable duct, and conduit requirements 

between each MTC, TC, and TCO. 

C. Documents: The submittal shall be separated into  sections for each subsystem 

and shall contain the following: 

1. Title page to include: 

a. VA Medical Center. 

b. Contractor’s name, address, and telephone (inclu ding FAX) numbers. 

c. Date of Submittal. 

d. VA Project No. 
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2. List containing a minimum of three locations of installations of similar 

size and complexity as identified herein. These loc ations shall contain 

the following: 

a. Installation Location and Name. 

b. Owner’s or User’s name, address, and telephone ( including FAX) numbers. 

c. Date of Project Start and Date of Final Acceptan ce by Owner. 

d. System Project Number. 

e. Brief (three paragraphs minimum) description of each system’s function, 

operation, and installation. 

3. Pictorial layouts of each MTC, IMTC, and RTCs; e ach distribution layout 

drawing, and TCO as each is expected to be installe d and configured. 

4. Equipment technical literature detailing the ele ctrical and technical 

characteristics of each item of equipment to be fur nished. 

5. Engineering drawings of the System, showing calc ulated signal levels at 

the EPBX output, each input and output distribution  point, proposed TCO 

values, and signal level at each TCO multipin, and coaxial cable jack. 

6. List of test equipment as per paragraph 1.5.D. b elow. 

7. Letter certifying that the Contractor understand s the requirements of the 

SAMPLES Paragraph 1.5.E. 

 8. Letter certifying that the Contractor understan ds the requirements of 

Section 3.2 concerning acceptance tests. 

D. Test Equipment List: 

1. The Contractor is responsible for furnishing all  test equipment required 

to test the system in accordance with the parameter s specified. Unless 

otherwise stated, the test equipment shall not be c onsidered part of the 

system. The Contractor shall furnish test equipment  of accuracy better 

than the parameters to be tested. 

2. The test equipment furnished by the Contractor s hall have a calibration 

tag of an acceptable calibration service dated not more than 12 months 

prior to the test. As part of the submittal, a test  equipment list shall 

be furnished that includes the make and model numbe r of the following type 

of equipment as a minimum: 

a. Spectrum Analyzer. 

b. Signal Level Meter. 

c. Time Domain Reflectometer (TDR) with strip chart  recorder (Data and 

Optical Measuring). 
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E. Samples: A sample of each of the following items  shall be furnished to the RE 

for approval prior to installation. 

1. TCO Wall Outlet Box 4" x 4"x 2.5" with: 

a. One each telephone (or voice) rj45 jack installe d. 

b. Two each multi pin data rj45 jacks installed. 

c. Cover Plate installed. 

2. Data CCS patch panel, punch block or connection de vice with RJ45 

connectors installed . 

3. Telephone CCS system with IDC and/or RJ45 connec tors and cable terminal 

equipment installed. 

4. 610 mm (2 ft.) section of each copper cable to b e used with cable sweep 

tags as specified in paragraph 2.4.H and connectors  installed. 

F. Certifications: 

1. Submit written certification from the OEM indica ting that the proposed 

supervisor of the installation and the proposed pro vider of the contract 

maintenance are authorized representatives of the O EM. Include the 

individual's exact name and address and OEM credent ials in the 

certification. 

2. Submit written certification from the OEM that t he wiring and connection 

diagrams meet National and/or Government Life Safet y Guidelines, NFPA, 

NEC, UL, this specification, and JCAHCO requirement s and instructions, 

requirements, recommendations, and guidance set for th by the OEM for the 

proper performance of the System as described herei n. The VA will not 

approve any submittal without this certification. 

3. Preacceptance Certification: This certification shall be made in 

accordance with the test procedure outlined in para graph 3.2.B. 

G. Equipment Manuals: Fifteen (15) working days pri or to the scheduled 

acceptance test, the Contractor shall deliver four complete sets of 

commercial operation and maintenance manuals for ea ch item of equipment 

furnished as part of the System to the RE. The manu als shall detail the 

theory of operation and shall include narrative des criptions, pictorial 

illustrations, block and schematic diagrams, and pa rts list. 

H. Record Wiring Diagrams: 

1. Fifteen (15) working days prior to the acceptanc e test, the Contractor 

shall deliver four complete sets of the Record Wiri ng Diagrams of the 

System to the RE. The diagrams shall show all input s and outputs of 

electronic and passive equipment correctly identifi ed according to the 
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markers installed on the interconnecting cables, Eq uipment and room/area 

locations. 

2. The Record Wiring Diagrams shall be in hard copy  and two compact disk (CD) 

copies properly formatted to match the Facility’s c urrent operating 

version of Computer Aided Drafting (AutoCAD) system . The RE shall verify 

and inform the Contractor of the version of AutoCAD  being used by the 

Facility. 

I. Surveys Required As A Part Of The Technical Subm ittal: The Contractor shall 

provide the following surveys that depict various s ystem features and 

capacities are required in addition to the on site survey requirements 

described herein. Each survey shall be in writing a nd contain the following 

information (the formats are suggestions and may be  used for the initial 

Technical Submittal survey requirements), as a mini mum: 

1. Telecommunication Outlets: The Contractor shall clearly and fully indicate 

this category for each outlet location and compare the total count to the 

locations identified above as a part of the technic al submittal. 

Additionally, the Contractor shall indicate the tot al number of spares. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT AND MATERIALS 

A. System Requirements: 

 
1. The System shall provide the following minimum s ervices that are designed 

in accordance with and supported by an Original Equ ipment Manufacturer 

(OEM), and as specified herein. The System shall pr ovide continuous inter 

service. The System shall be capacity sized so that  loss of connectivity 

to external telephone systems shall not affect the Facilities operation in 

specific designated locations. The System shall: 

a. Be capable of inter-connecting and functioning f ully with the existing 

local area networks (LAN), at a minimum. 

b. Be a voice and data cable distribution system th at is based on a 

physical “Star” Topology.  

B. System Performance: 

1. At a minimum, the System shall be able to suppor t the following voice and 

data operations for Category 6 Certified Telecommun ication Service. 

2. At a minimum the System shall support the follow ing operating parameters: 

a. Telecommunications Outlet (TCO): 

1) Voice and Data: 
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a) Isolation (outlet-outlet): 24 dB. 

b) Impedance: 600 Ohms, balanced (BAL). 

c) Signal Level: 0 deciBel per mili-Volt (dBmV) + 0 .1 dBmV. 

d) System speed: 120 mBps, minimum. 

e) System data error: 10 to the -8 Bps, minimum. 

C. General: 

1. All equipment to be supplied under this specific ation shall be new and the 

current model of a standard product of an OEM or re cord. An OEM of record 

shall be defined as a company whose main occupation  is the manufacture for 

sale of the items of equipment supplied and which: 

a. Maintains a stock of replacement parts for the i tem submitted. 

b. Maintains engineering drawings, specifications, and operating manuals 

for the items submitted. 

c. Has published and distributed descriptive litera ture and equipment 

specifications on the items of equipment submitted at least 30 days 

prior to the Invitation for Bid. 

2. Specifications of equipment as set forth in this  document are minimum 

requirements, unless otherwise stated, and shall no t be construed as 

limiting the overall quality, quantity, or performa nce characteristics of 

items furnished in the System. When the Contractor furnishes an item of 

equipment for which there is a specification contai ned herein, the item of 

equipment shall meet or exceed the specification fo r that item of 

equipment. 

3. The Contractor shall provide written verificatio n, in writing to the RE at 

time of installation, that the type of wire/cable b eing provided is 

recommended and approved by the OEM. The Contractor  is responsible for 

providing the proper size and type of cable duct an d/or conduit and wiring 

even though the actual installation may be by anoth er subcontractor. 

4. Active electronic component equipment shall cons ist of solid state 

components, be rated for continuous duty service, c omply with the 

requirements of FCC standards for telephone equipme nt, systems, and 

service. 

5. All passive distribution equipment shall meet or  exceed -80 dB radiation 

shielding specifications. 

6. All interconnecting twisted pair shall be termin ated on equipment terminal 

boards, punch blocks, breakout boxes, splice blocks , and unused equipment 

ports/taps shall be terminated according to the OEM ’s instructions for 



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 

 

COMMUNICATIONS EQUIPMENT ROOM FITTINGS 
27 11 00 - 10 

telephone cable systems without adapters. The Contr actor shall not leave 

unused or spare twisted pair wire unterminated, unc onnected, loose or 

unsecured. 

7. Color code all distribution wiring to conform to  the Telephone Industry 

standard, EIA/TIA, and this document, whichever is the more stringent. At 

a minimum, all equipment, cable duct and/or conduit , enclosures, wiring, 

terminals, and cables shall be clearly and permanen tly labeled according 

to and using the provided record drawings, to facil itate installation and 

maintenance. Reference Specification Section 27 10 00. 

8. All equipment faceplates utilized in the System shall be stainless steel, 

anodized aluminum, or UL approved cycolac plastic f or the areas where 

provided. 

2.2 EQUIPMENT ITEMS 

A. Equipment Mounting Rack: 

1. The provided equipment rack fabricated of heavy 16 gauge (ga) steel, and 

have fully adjustable internal equipment mounting r acks or rails that 

allows front panel equipment mounting and access. I t shall have baked-on 

iron phosphate primer and baked enamel paint finish  in a color to be 

selected by the using Facility Service Chief. It sh all be floor or wall 

mounted.  

2. A minimum of two racks shall be provided. In add ition, provide two 120 VAC 

power strips connected to surge protectors.  

B. Cross-Connection System (CCS) Equipment Breakout , Termination Connector (or 

Bulkhead), and Patch Panels: 

1. The connector panel(s) shall be made of flat smo oth 3.175 mm (1/8 in.) 

thick solid aluminum, custom designed, fitted and i nstalled in the 

cabinet. Bulkhead equipment connectors shall be mou nted on the panel to 

enable all cabinet equipment’s signal, control, and  coaxial cables to be 

connected through the panel. Each panel shall be co lor matched to the 

cabinet installed. 

a. Voice (or Telephone): 

1) The CSS for voice or telephone service shall be Industry Standard 

type 110 (minimum) punch blocks for voice or teleph one, and control 

wiring in lieu of patch panels, each being certifie d for category 

six service. IDC punch blocks (with internal RJ45 j acks) are 

acceptable for use in all CCS and shall be specific ally designed for 

category six telecommunications service and the siz e and type of UTP 
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cable used as described herein. As a minimum, punch  block strips 

shall be secured to an OEM designed physical anchor ing unit on a 

wall location in the MTC, IMTC, RTC, and TC . However, console, 

cabinet, rail, panel, etc. mounting is allowed at t he OEM 

recommendation and as approved by the RE. Punch blo cks shall not be 

used for Class II or 120 VAC power wiring. 

2) Technical Characteristics: 

Number of horizontal rows 100, MINIMUM 

Number of terminals per row 4, minimum 

Terminal protector required for each used or 
unused terminal 

Insulation splicing required between each row of 
terminals 

 

b. Digital or High Speed Data: 

1) The CSS for digital or high-speed data service s hall be a patch 

panel with modular female RJ45 jacks installed in r ows. Patch panels 

and RJ45 jacks shall be specifically designed for c ategory six 

telecommunications service and the size and type of  UTP or STP cable 

used. Each panel shall be 480 mm (19in.) horizontal  EIA rack 

mountable dimensions with EIA standard spaced verti cal mounting 

holes. 

2) Technical Characteristics: 

Number of horizontal rows 2, minimum 

Number of jacks per row 24, MINIMUM 

Type of jacks RJ45 

Terminal protector required for each used or 
unused jack 

Insulation required between each row of 
jacks 

 

2. Punch Blocks: As a minimum, Industry Standard  1 10 type punch blocks are 

approved for data, voice, and control wiring. Punch  blocks shall be 

specifically designed for the size and type of wire  used. Punch block 

strips shall be secured to a console, cabinet, rail , panel, etc.  Punch 

blocks shall not be used for Class II or 120 VAC po wer wiring. 

C. Wire Management System and Equipment: 
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1. Wire Management System: The system(s) shall be p rovided as the management 

center of the respective cable system, CCS, and TC it is incorporated. It 

shall perform as a platform to house peripheral equ ipment in a standard 

relay rack or equipment cabinet. It shall be arrang ed in a manner as to 

provide convenient access to all installed manageme nt and other equipment. 

All cables and connections shall be at the rear of each system interface 

to IDC and/or patch panels, punch blocks, wire wrap  strips, and/or barrier 

strip. 

2. Wire Management Equipment: The wire management e quipment shall be the 

focal point of each wire management system. It shal l provide an orderly 

interface between outside and inside wires and cabl es (where used), 

distribution and interface wires and cables, interc onnection wires and 

cables and associated equipment, jumper cables, and  provide a uniform 

connection media for all system fire retardant wire s and cables and other 

subsystems. It shall be fully compatible and interf ace to each cable tray, 

duct, wireway, or conduit used in the system. All i nterconnection or 

distribution wires and cables shall enter the syste m at the top (or from a 

wireway in the floor) via a overhead protection sys tem and be uniformly 

routed down either side (or both at the same time) of the frames side 

protection system then laterally via a anchoring or  routing shelf for 

termination on the rear of each respective terminat ing assembly. Each 

system shall be custom configured to meet the Syste m design and user 

needs. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Product Delivery, Storage and Handling: 

1. Delivery: Deliver materials to the job site in O EM's original unopened 

containers, clearly labeled with the OEM's name and  equipment catalog 

numbers, model and serial identification numbers. T he RE may inventory the 

cable, patch panels, and related equipment. 

2. Storage and Handling: Store and protect equipmen t in a manner, which will 

preclude damage as directed by the RE. 

B. System Installation: 

1. After the contract’s been awarded, and within th e time period specified in 

the contract, the Contractor shall deliver the tota l system in a manner 

that fully complies with the requirements of this s pecification. The 
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Contractor shall make no substitutions or changes i n the System without 

written approval from the RE and PM. 

2. The Contractor shall install all equipment and s ystems in a manner that 

complies with accepted industry standards of good p ractice, OEM 

instructions, the requirements of this specificatio n, and in a manner 

which does not constitute a safety hazard. The Cont ractor shall insure 

that all installation personnel understands and com plies with all the 

requirements of this specification. 

3. The Contractor shall install suitable filters, t raps, directional 

couplers, splitters, TC’s, and pads for minimizing interference and for 

balancing the System.  Items used for balancing and  minimizing 

interference shall be able to pass telephone and da ta, and analog  signals 

in the frequency bands selected, in the direction s pecified, with low 

loss, and high isolation, and with minimal delay of  specified frequencies 

and signals. The Contractor shall provide all equip ment necessary to meet 

the requirements of Paragraph 2.1.C and the System performance standards. 

4. All passive equipment shall be connected accordi ng to the OEM's 

specifications to insure future correct termination , isolation, impedance 

match, and signal level balance at each telephone/d ata outlet. 

5. Where TCOs are installed adjacent to each other,  install one outlet for 

each instrument. 

6. All lines shall be terminated in a suitable mann er to facilitate future 

expansion of the System. There shall be a minimum o f one spare 25 pair 

cable at each distribution point on each floor. 

7. Terminating resistors or devices shall be used t o terminate all unused 

branches, outlets, equipment ports of the System, a nd shall be devices 

designed for the purpose of terminating twisted pai r, or coaxial cables 

carrying telephone and data,  and analog signals in telephone and data, and 

analog systems. 

8. Equipment installed outdoors shall be weatherpro of or installed in 

weatherproof enclosures with hinged doors and locks  with two keys. 

9. Equipment installed indoors shall be installed i n metal cabinets with 

hinged doors and locks with two keys. 

C. Conduit and Signal Ducts: 

1. Conduit: 

a. The Contractor shall employ the latest installat ion practices and 

materials. The Contractor shall provide conduit, ju nction boxes, 
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connectors, sleeves, weatherheads, pitch pockets, a nd associated 

sealing materials not specifically identified in th is document as GFE. 

Conduit penetrations of walls, ceilings, floors, in terstitial space, 

fire barriers, etc., shall be sleeved and sealed. T he minimum conduit 

size shall be 19 mm (3/4 in.). 

b. All cables shall be installed in separate condui t and/or signal ducts 

(exception from the separate conduit requirement to  allow telephone 

cables to be installed in partitioned cable tray wi th data cables may 

be granted in writing by the RE if requested.) Cond uits shall be 

provided in accordance with Section 27 05 33, RACEW AYS AND BOXES FOR 

COMMUNICATIONS SYSTEMS, and NEC Articles 517 for Cr itical Care and 800 

for Communications systems, at a minimum. 

c. When metal, plastic covered, etc., flexible cabl e protective armor or 

systems are specifically authorized to be provided for use in the 

System, their installation guidelines and standards  shall be as 

specified herein, Section 27 05 33, RACEWAYS AND BO XES FOR 

COMMUNICATIONS SYSTEMS, and the NEC. 

d. Conduit (including GFE) fill shall not exceed 40 %. Each conduit end 

shall be equipped with a protective insulator or sl eeve to cover the 

conduit end, connection nut or clamp, to protect th e wire or cable 

during installation and remaining in the conduit. E lectrical power 

conduit shall be installed in accordance with the N EC. AC power conduit 

shall be run separate from signal conduit. 

e. When metal, plastic covered, etc., flexible cabl e protective armor or 

systems are specifically authorized to be provided for use in the 

System, their installation guidelines and standards  shall be as 

specified herein, Section 27 05 33, RACEWAYS AND BO XES FOR 

COMMUNICATIONS SYSTEMS, and the NEC. 

f. Ensure that Critical Care Nurse Call Systems (as  identified by NEC 

Section 517) are completely separated and protected  from all other 

systems. 

2. Cable Tray: 

a. The Contractor shall use existing signal duct, c able duct, and/or cable 

tray, when identified and approved by the RE. 

b. Approved signal and/or cable duct shall be a min imum size of 100 mm x 

100 mm (4 in. X 4 in.) inside diameter with removab le tops or sides, as 

appropriate. Protective sleeves, guides or barriers  are required on all 
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sharp corners, openings, anchors, bolts or screw en ds, junction, 

interface and connection points. 

c. Approved cable tray shall be fully covered, mech anically and physically 

partitioned for multiple electronic circuit use, an d be UL certified 

and labeled for use with telecommunication circuits  and/or systems. The 

RE shall approve width and height dimensions. 

D. Connectors: Circuits, transmission lines, and si gnal extensions shall have 

continuity, correct connection and polarity. A unif orm polarity shall be 

maintained between all points in the system. 

1. Wires: 

a. Wire ends shall be neatly formed and where insul ation has been cut, 

heat shrink tubing shall be employed to secure the insulation on each 

wire. Tape of any type is not acceptable. 

b. Audio spade lugs shall be installed on each wire  (including spare or 

unused) end and connect to screw terminals of appro priate size barrier 

strips. AC barrier strips shall be provided with a protective cover to 

prevent accidental contact with wires carrying live  AC current. Punch 

blocks are approved for signal, not AC wires. Wire Nut or "Scotch Lock" 

connectors are not acceptable for signal wire insta llation. 

2. Cables: Each connector shall be designed for the  specific size cable being 

used and installed with the OEM's approved installa tion tool. Typical 

system cable connectors include; but, are not limit ed to: Audio spade lug, 

punch block, wirewrap, etc. 

E. Grounding: 

1. General: Per Section 27 05 26 

F. Equipment Assembly: 

1. Racks: 

a. Rack mounted equipment shall be installed in the  enclosure. Heavy 

equipment shall be mounted with rack slides or rail s allowing servicing 

from the front of the enclosure. Heavy equipment sh all not depend only 

upon front panel mounting screws for support. Equip ment shall be 

provided with sufficient cable slack to permit serv icing by removal of 

the installed equipment from the front of the enclo sure. A color 

matched blank panel (spacer) of 44 mm (1.75 in.) hi gh, shall be 

installed between each piece of equipment (active o r passive) to insure 

adequate air circulation. The enclosure shall be de signed for efficient 
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equipment cooling and air ventilation. Each console  or cabinet shall be 

equipped with a quiet fan and nondisposable air fil ter. 

b. Enclosures and racks shall be installed plumb an d square.  Each shall 

be permanently attached to the building structure a nd held firmly in 

place. Fifteen inches of front vertical space openi ng shall be provided 

for additional equipment. 

c. Signal connector, patch, and bulkhead panels (i. e.: audio, data, 

control, analog video, etc.) shall be connected so that outputs from 

each source, device or system component shall enter  the panel at the 

top row of jacks, beginning left to right as viewed  from the front, 

which will be called "inputs". Each connection to a  load, device or 

system component shall exit the panel at the bottom  row of jacks, 

beginning left to right as viewed from the front, w hich will be called 

"outputs". 

1) Equipment located indoors shall be installed in metal racks or 

enclosures with hinged doors to allow access for ma intenance without 

causing interference to other nearby equipment. 

2) Cables shall enter the equipment racks or enclos ures in such a 

manner that allows all doors or access panels to op en and close 

without disturbing or damaging the cables. 

3) All distribution hardware shall be securely moun ted in a manner that 

allows access to the connections for testing and pr ovides sufficient 

room for the doors or access panels to open and clo se without 

disturbing the cables. 

G. Labeling: Provide labeling in accordance with AN SI/EIA/TIA-606-A. All 

lettering for voice and data circuits shall be sten ciled using laser 

printers. Handwritten labels are not acceptable. 

1. Cable and Wires (Hereinafter referred to as “Cab le”): Cables shall be 

labeled at both ends in accordance with ANSI/EIA/TI A-606-A. Labels shall 

be permanent in contrasting colors. Cables shall be  identified according 

to the System “Record Wiring Diagrams”. 

2. Equipment: System equipment shall be permanently  labeled with contrasting 

plastic laminate or bakelite material. System equip ment shall be labeled 

on the face of the unit corresponding to its source . 

3. Conduit, Cable Duct, and/or Cable Tray: The Cont ractor shall label all 

conduit, duct and tray, including utilized GFE, wit h permanent marking 

devices or spray painted stenciling a minimum of 3 meters (10 ft.) 
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identifying it as the System. In addition, each enc losure shall be labeled 

according to this standard.  

4. Termination Hardware: The Contractor shall label  workstation outlets and 

patch panel connections using color coded labels wi th identifiers in 

accordance with ANSI/EIA/TIA-606-A and the “Record Wiring Diagrams”. 

3.2 GUARANTEE PERIOD OF SERVICE 

A. Contractor’s Responsibilities: 

1. The Contractor shall guarantee that all installe d material and equipment 

will be free from defects, workmanship, and will re main so for a period of 

one year from date of final acceptance of the Syste m by the VA. The 

Contractor shall provide OEM’s equipment warranty d ocuments, to the RE (or 

Facility Contracting Officer if the Facility has ta ken procession of the 

building(s)), that certifies each item of equipment  installed conforms to 

OEM published specifications. 

2. The Contractor's maintenance personnel shall hav e the ability to contact 

the Contractor and OEM for emergency maintenance an d logistic assistance, 

remote diagnostic testing, and assistance in resolv ing technical problems 

at any time. The Contractor and OEM shall provide t his contact capability 

at no additional cost to the VA. 

3. All Contractor installation, maintenance, and su pervisor personnel shall 

be fully qualified by the OEM and must provide two (2) copies of current 

and qualified OEM training certificates and OEM cer tification upon 

request. 

4. Additionally, the Contractor shall accomplish th e following minimum 

requirements during the one year guarantee period: 

a. Response Time: 

1) The RE (or facility Contracting Officer if the f acility has taken 

possession of the building[s]) are the Contractor’s  reporting and 

contact officials for the System trouble calls, dur ing the guarantee 

period. 

2) A standard workweek is considered 8:00 A.M. to 5 :00 P.M., Monday 

through Friday exclusive of Federal Holidays. 

3) The Contractor shall respond and correct on-site  trouble calls, 

during the standard work week to: 

a) A routine trouble call within one working days o f its report. A 

routine trouble is considered a trouble which cause s a system 

outlet, station, or patch cord to be inoperable. 
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b) An emergency trouble call within 6 hours of its report.  An 

emergency trouble is considered a trouble which cau ses a 

subsystem or distribution point to be inoperable at  anytime. 

Additionally, the loss of a minimum of 50 station o r system lines 

shall be deemed as this type of a trouble call. 

4) The Contractor shall respond on-site to a catast rophic trouble  call 

within 4 hours of its report. A catastrophic troubl e call is 

considered total system failure. 

a) If a system failure cannot be corrected within f our hours 

(exclusive of the standard work time limits), the C ontractor 

shall be responsible for providing alternate system  CSS or TCO 

equipment, or cables. The alternate equipment and/o r cables shall 

be operational within four hours after the four hou r trouble 

shooting time. 

b) Routine or emergency trouble calls in critical e mergency health 

care facilities (i.e., cardiac arrest, intensive ca re units, 

etc.) shall also be deemed as a catastrophic troubl e call if so 

determined by the RE or Facility Director. The RE o r Facility 

Contracting Officer shall notify the Contractor of this type of 

trouble call at the direction of the Facilities Dir ector. 

b. Required on-site visits during the one year guar antee period 

1) The Contractor shall visit, on-site, for a minim um of eight hours, 

once every 12 weeks, during the guarantee period, t o perform system 

preventive maintenance, equipment cleaning, and ope rational 

adjustments to maintain the System according the de scriptions 

identified in this SPEC. 

a) The Contractor shall arrange all Facility visits  with the RE or 

Facility Contracting Officer prior to performing th e required 

maintenance visits. 

b) The Contractor in accordance with the OEM’s reco mmended practice 

and service intervals shall perform preventive main tenance during 

a non-busy time agreed to by the RE or Facility Con tracting 

Officer and the Contractor. 

c) The preventive maintenance schedule, functions a nd reports shall 

be provided to and approved by the RE or Facility C ontracting 

Officer. 
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2) The Contractor shall provide the RE or Facility Contracting Officer 

a type written report itemizing each deficiency fou nd and the 

corrective action performed during each required vi sit or official 

reported trouble call. The Contractor shall provide  the RE with 

sample copies of these reports for review and appro val at the 

beginning of the Total System Acceptance Test. The following reports 

are the minimum required: 

a) Monthly Report: The Contractor shall provide a m onthly summary 

all equipment and sub-systems serviced during this guarantee 

period to RE or Facilities Contracting Officer by t he fifth 

working day after the end of each month. The report  shall clearly 

and concisely describe the services rendered, parts  replaced and 

repairs performed. The report shall prescribe antic ipated future 

needs of the equipment and Systems for preventive a nd predictive 

maintenance 

b) Contractor Log: The Contractor shall maintain a separate log 

entry for each item of equipment and each sub-syste m of the 

System. The log shall list dates and times of all s cheduled, 

routine, and emergency calls. Each emergency call s hall be 

described with details of the nature and causes of emergency 

steps taken to rectify the situation and specific r ecommendations 

to avoid such conditions in the future. 

3) The RE or Facility Contracting Officer shall pro vide the Facility 

Engineering Officer, two (2) copies of actual repor ts for 

evaluation. 

a) The RE or Facility Contracting Officer shall ens ure copies of 

these reports are entered into the System’s officia l acquisition 

documents. 

b) The Facilities Chief Engineer shall ensure copie s of these 

reports are entered into the System’s official tech nical as-

installed documents. 

B.  Work Not Included: Maintenance and repair service s hall not include the 

performance of any work due to improper use, accide nts, other vendor, 

contractor, owner tampering or negligence, for whic h the Contractor is not 

directly responsible and does not control. The Cont ractor shall immediately 

notify the RE or Facility Contracting Officer in wr iting upon the discovery 

of these incidents. The RE or Facility Contracting Officer will investigate 
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all reported incidents and render findings concerni ng any Contractor’s 

responsibility. 

- - - E N D - - - 
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SECTION 27 15 00 
COMMUNICATIONS HORIZONTAL CABLING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This Section specifies the furnishing, installin g, certification, testing, 

and guaranty of a complete and operating Voice and Digital Cable Distribution 

System (here-in-after referred to as “ the S ystem”), and associated equipment 

and hardware to be installed in the VA  here-in-aft er referred to as “the 

Facility”.  The System shall include, but not be li mited to: equipment 

cabinets, interface enclosures,; necessary combiner s, and necessary passive 

devices such as: cable “patch”, “punch down”, and c ross-connector blocks or 

devices, voice and data distribution sub-systems, a nd associated hardware. 

The System shall additionally include, but not be l imited to: 

telecommunication closets (TC); telecommunications outlets (TCO); copper 

distribution cables, connectors, “patch” cables, an d/or “break out” devices. 

B. The System shall be delivered free of engineerin g, manufacturing, 

installation, and functional defects. It  shall be designed, engineered and 

installed for ease of operation, maintenance, and t esting. 

C. The term “provide”, as used herein, shall be defin ed as: designed, 

engineered, furnished, installed, certified, and te sted, by the Contractor. 

D. The VA Project Manager (PM) and/or if delegated,  Contracting Officer 

Representative (COR) are the approving authorities for all contractual and 

mechanical changes to the System. The Contractor is  cautioned to obtain in 

writing, all approvals for system changes relating to the published contract 

specifications and drawings, from the PM and/or the  RE before proceeding with 

the change. 

E. System Performance: 

1. At a minimum, the System shall be able to suppor t the following voice and 

data operations for Category 6 Certified Telecommun ication Service: 

a. Telecommunications Outlet (TCO): 

1) Voice: 

a) Isolation (outlet-outlet): 24 dB. 

b) Impedance: 600 Ohms, balanced (BAL). 

c) Signal Level: 0 deciBel per mili-Volt (dBmV) + 0 .1 dBmV. 

d) System speed: 100 mBps, minimum. 

e) System data error: 10 to the -6 Bps, minimum. 

2) Data: 
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a) Isolation (outlet-outlet):  24 dB. 

b) Impedance: 600 Ohms, BAL. 

c) Signal Level: 0 dBmV + 0.1 dBmV. 

d) System speed: 120 mBps, minimum. 

e) System data error: 10 to the -8 Bps, minimum. 

1.2 RELATED WORK 

A. Specification Section 01 33 23, SHOP DRAWINGS, P RODUCT DATA AND SAMPLES. 

B. Specification Section 27 05 33, RACEWAYS AND BOX ES FOR COMMUNICATIONS 

SYSTEMS. 

1.3 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of thi s specification to the extent 

referenced. The publications are referenced in text  by basic designation 

only. Except for a specific date given the issue in  effect (including 

amendments, addenda, revisions, supplements, and er rata) on the date the 

system’s submittal is technically approved by VA, s hall be enforced. 

B. National Fire Protection Association (NFPA): 

70 NATIONAL ELECTRICAL CODE (NEC) 

75 Protection of Electronic Computer/Data Processin g 
Equipment 

77 Recommended Practice on Static Electricity 

 Standard for Health Care Facilities 

101 Life Safety Code 

1221 Emergency Services Communication Systems 

 

C. Underwriters Laboratories, Inc. (UL): 

65 Wired Cabinets 

96 Lightning Protection Components 

96A INSTALLATION REQUIREMENTS FOR LIGHTNING 
PROTECTION SYSTEMS 

467 Grounding and Bonding Equipment 

497/497A/497B PROTECTORS FOR PAIRED CONDUCTORS/ 
COMMUNICATIONS CIRCUITS/DATA COMMUNICATIONS 
AND FIRE ALARM CIRCUITS 

884 Underfloor Raceways and Fittings 

 

D. ANSI/EIA/TIA Publications: 

568B Commercial Building Telecommunications Wiring 
Standard 
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569B Commercial Building Standard for 
Telecommunications Pathways and Spaces 

606A ADMINISTRATION STANDARD FOR THE 
TELECOMMUNICATIONS INFRASTRUCTURE OF 
COMMERCIAL BUILDINGS 

607A Grounding and Bonding Requirements for 
Telecommunications in Commercial Buildings 

758 Grounding and Bonding Requirements for 
Telecommunications in Commercial Buildings 

 

1.5 SUBMITTALS 

A. Provide submittals in accordance with Specificat ion Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA AND SAMPLES. The RE shall re tain one copy for review 

and approval. 

1. If the submittal is approved the RE shall retain  one copy for Official 

Records and return three (3) copies to the Contract or. 

2. If the submittal is disapproved, three (3) copie s will be returned to the 

Contractor with a written explanation attached that  indicates the areas 

the submittal deviated from the System specificatio ns. The RE shall retain 

one copy for Official Records.  

B. Documents: The submittal shall be separated into  sections for each subsystem 

and shall contain the following: 

1. Title page to include: 

a. VA Medical Center. 

b. Contractor’s name, address, and telephone (inclu ding FAX) numbers. 

c. Date of Submittal. 

d. VA Project No. 

2.Narrative Description of the system. 

C. Test Equipment List: 

1. The Contractor is responsible for furnishing all  test equipment required 

to test the system in accordance with the parameter s specified. Unless 

otherwise stated, the test equipment shall not be c onsidered part of the 

system. The Contractor shall furnish test equipment  of accuracy better 

than the parameters to be tested. 

2. The test equipment furnished by the Contractor s hall have a calibration 

tag of an acceptable calibration service dated not more than 12 months 

prior to the test. As part of the submittal, a test  equipment list shall 

be furnished that includes the make and model numbe r of the following type 

of equipment as a minimum: 
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a.  Category 6 test set. 

 

 

 

D. Certifications: 

1. The Contractor shall have a registered RCDD prof essional review and seal 

all system shop drawings demonstrating industry sta ndard design, 

installations and certifications of all structured cabling networks 

related to the installation. 

2. Telecommunication Outlets: The Contractor shall clearly and fully indicate 

this category for each outlet location and compare the total count to the 

locations identified above as a part of the technic al submittal. 

Additionally, the Contractor shall indicate the tot al number of spares. 

 

PART 2 - PRODUCTS 

2.1 EQUIPMENT AND MATERIALS 

A. System Requirements: 

1. The System shall provide the following minimum s ervices that are designed 

in accordance with and supported by an Original Equ ipment Manufacturer 

(OEM), and as specified herein. The System shall pr ovide continuous inter 

and/or intra-Facility voice and data service. The S ystem shall be capacity 

sized so that loss of connectivity to external tele phone systems shall not 

affect the Facilities operation in specific designa ted locations. The 

System shall: 

a. Be a voice and data cable distribution system th at is based on a 

physical “Star” Topology.  

2. Cable Systems - Twisted Pair  

a. General: 

The distribution cable installation shall be fully coordinated with the 

Facility, the PM, the RE and the Contractor prior t o the start of 

installation.  

2) The Contractor is responsible for complete knowl edge of the space 

and cable pathways (i.e. equipment rooms, TCs, cond uits, wireways, 

etc.) of the Facility. The Contractor shall at a mi nimum design and 

install the System using the Pathway Design Handboo k H-088C3, 

TIA/EIA Telecommunications Building Wiring Standard s, and Facility 
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Chief of Information Resource Management’s (IRM) in structions, as 

approved in writing by the PM and/or RE. 

3) The System cables shall be fully protected by ca ble duct, trays, 

wireways, conduit (rigid, thin wall, or flex), and when specifically 

approved, flexible innerduct. It is the responsibil ity of the 

Contractor to confirm all contract drawings and the  Facility’s 

physical layout to determine the necessary cable pr otective devices 

to be provided. If flexible innerduct is used, it s hall be installed 

in the same manner as conduit.  

4) Some areas of this Facility may be considered “p lenum”. All wire and 

cable used in support of the installation in those areas (if any) 

shall be in compliance with national and local code s pertaining to 

plenum environments. It is the responsibility of th e Contractor to 

review the VA’s cable and wire requirements with th e RE and the IRM 

prior to installation to confirm the type of enviro nment present at 

each location. 

 5) The System’s cables shall be labeled on each en d and been fully 

tested and certified in writing by the Contractor t o the RE before 

proof of performance testing can be conducted. The as-installed 

drawings shall identify each cable as labeled, used  cable, and bad 

cable pairs. Minimum test requirements are for impe dance compliance, 

inductance, capacitance, signal level compliance, o pens, shorts, 

cross talk, noise, and distortion, and split pairs on all cables in 

the frequency ranges specified. The tests required for data cable 

must be made to guarantee the operation of this cab le at not less 

than 10 mega (m) Hertz (Hz) full bandwidth, fully c hannel loaded and 

a Bit Error Rate of a minimum of 10-6 at the maximu m rate of speed. 

All cable installation and test records shall be ma de available at 

acceptance testing by the RE or Contractor and ther eafter maintained 

in the Facility’s Telephone Switch Room. All change s (used pair, 

failed pair, etc.) shall be posted in these records  as the change 

occurs. 

B. Horizontal (or Station) Cabling (HC): The HC dis tribution cabling 

systems connects the distribution field of the voic e and data HCCS, in 

a “Star” Topology, to each TCO or connector and as shown on the 

drawings via the sub-trunk system. 
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1) Horizontal cables shall consist of insulated, UT P or STP conductors 

that are rated for Category 6 telecommunications se rvice for voice 

and data systems. 

2) The number of UTP or STP distribution pairs dedi cated to each floor 

from the HC shall be sufficient to accommodate all the horizontal 

voice and data circuits served by the distribution cable to each 

TCO. 

a) A minimum of four pairs for voice shall be conne cted to the 

“right” side of the IDC (or 110A block) that the VC CS “input” 

connections appear in the RTC. 

b) A minimum of two separate sets of four pairs eac h for data shall 

be connected to the “bottom” row of RJ45 jacks that  the VCCS 

“input” connections appear in the RTC. 

3) The horizontal cable length to the farthest syst em outlet shall be 

limited to a maximum of 90M (or 295 ft).  These maximum lengths must 

be derated, adjusted and reduced to include cross-c onnection and 

distribution system losses. Additional TC(s) shall be provided on 

large floor areas of buildings to limit the horizon tal distribution 

to a maximum of 90M (or 295 ft). 

4) The splitting of pairs within a cable between di fferent jacks shall 

not be permitted. 

5) The installation of the HC shall conform to appr opriate OEM 

recommendations and standards outlined herein. This  requirement will 

insure adequate protection for Electro-Magnetic Int erference (EMI) 

sources. 

6) A system design where “looping” the HC distribut ion cables from room 

to room shall not be permitted. 

C. System Performance: 

1. At a minimum, the System shall be able to suppor t the following 

voice and data operations for Category 6 Certified Telecommunication 

Service. 

2.3 TELECOMMUNCATIONS CLOSET REQUIREMENTS 

A. Refer to VA Handbook H-088C3, Telephone System R equirements, for specific TC 

guidelines for size, power input, security, and bac kboard mounting 

requirements. It is the Contractors responsibility to ensure TC compliance 

with the System Requirements. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Product Delivery, Storage and Handling: 

1. Delivery: Deliver materials to the job site in O EM's original unopened 

containers, clearly labeled with the OEM's name and  equipment catalog 

numbers, model and serial identification numbers. T he RE may inventory the 

cable, patch panels, and related equipment. 

2. Storage and Handling: Store and protect equipmen t in a manner, which will 

preclude damage as directed by the RE. 

B. System Installation: 

1. After the contract’s been awarded, and within th e time period specified in 

the contract, the Contractor shall deliver the tota l system in a manner 

that fully complies with the requirements of this s pecification. The 

Contractor shall make no substitutions or changes i n the System without 

written approval from the RE and PM. 

2. The Contractor shall install all equipment and s ystems in a manner that 

complies with accepted industry standards of good p ractice, OEM 

instructions, the requirements of this specificatio n, and in a manner 

which does not constitute a safety hazard. The Cont ractor shall insure 

that all installation personnel understands and com plies with all the 

requirements of this specification. 

3. Where TCOs are installed adjacent to each other,  install one outlet for 

each instrument. 

3.2 TESTS 

A. Pretesting: 

1. Upon completing the installation of the System, the Contractor shall align 

and balance the system. The Contractor shall pretes t the entire system. 

2. Pretesting Procedure: 

a. During the system pretest, the Contractor shall verify (utilizing the 

approved spectrum analyzer and test equipment) that  the System is fully 

operational and meets all the system performance re quirements of this 

standard. 

b. The Contractor shall pretest and verify that all  System functions and 

specification requirements are met and operational,  no unwanted aural 

effects, such as signal distortion, noise pulses, g litches, audio hum, 

poling noise, etc. are present.  
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3. The Contractor shall provide four (4) copies of the recorded system 

pretest measurements and the written certification that the System is 

ready for the formal acceptance test shall be submi tted to the RE. 

B. Acceptance Test: After the System has been prete sted and the Contractor has 

submitted the pretest results and certification to the RE, then the 

Contractor shall schedule an acceptance test date a nd give the RE 30 days’ 

written notice prior to the date the acceptance tes t is expected to begin. 

The System shall be tested in the presence of a Gov ernment Representative and 

an OEM certified representative. The System shall b e tested utilizing the 

approved test equipment to certify proof of perform ance and Life Safety 

compliance. The test shall verify that the total Sy stem meets the 

requirements of this specification. The notificatio n of the acceptance test 

shall include the expected length (in time) of the test. 

C. Performance Testing: 

1. Perform Category 6 tests in accordance with ANSI /EIA/TIA-568-B.1 and 

ANSI/EIA/TIA-568-B.2. Test shall include the follow ing: wire map, length, 

insertion loss, return loss, NEXT, PSNEXT, ELFEXT, PSELFEXT, propagation 

delay and delay skew. 

2. Fiber Optic Links: Perform end-to-end fiber opti c cable link tests in 

accordance with ANSI/EIA/TIA-568-B.3. 

 

 

- - - E N D - - - 
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SECTION 28 31 00  
      FIRE ALARM AND SIGNALING SYSTEM  

 
PART 1 – GENERAL 
 
1.1  STIPULATIONS 

A.  Project drawings and general provisions of the Cont ract, including but not 
limited to all; General and Supplementary Condition s, Division 01 
Specification Sections and stipulated Division 26 S pecification Sections 
shall apply to this and all related Division 28 spe cification sections. 

 
B.  Related Sections: 

1.  Division 07 – Fire Stopping   
2.  Division 08 – Access Doors   
3.  Division 26 – Common Work Results for Electrical.  
4.  Division 26 – Low Voltage Electrical Power Conducto rs and Cables  
5.  Division 26 – Grounding and Bonding for Electrical Systems  
6.  Division 26 – Hangers and Supports for Electrical S ystems 
7.  Division 26 – Raceways and Boxes for Electrical Sys tems  
8.  Division 26 – Identification for Electrical Systems  
9.  Division 28 – Common Work Results for Safety and Se curity Systems 
10.  Division 28 – Physical Access Control System (PACS)  
 

C.  Reference Symbols: 
1.  All device symbols are defined by the appropriate s ymbol schedules. 

Because of the scale of the drawings, symbols are s hown on drawings as 
close as possible to the mounting location.  

 
a.  Contractor shall coordinate exact locations with al l architectural 

drawings, reflected ceiling plans, furniture plans,  mechanical and 
electrical drawings as well as all affected trades prior to 
submittal of any shop drawings.  

 
D.  Abbreviations: 

1.  Refer to Specification Section 28 05 00 for additio nal information.  
 
E.  Definitions: 

1.  Refer to Specification Section 28 05 00 for additio nal information. 
 

1.2    SUMMARY    
 

A.  This Section includes basic design requirements for  the extension and 
modification of the existing Addressable Fire Alarm  and Voice Evacuation 
Signaling System as specified herein and as shown o n the contract drawings; 
the system shall be wired, connected, and left in f irst class operating 
condition.  
1.  The contractor shall include all labor, materials, cabling, syste m 

control panel(s), remote annunciator(s), remote tra nsponder panels 
(DGP), manual stations, automatic fire detectors, s moke detectors, 
alarm notification appliances, cable terminations, electrical power, 
backboxes, and appurtenances. In addition, all soft ware, programming, 
testing, commissioning and modifications to the exi sting facility’s fire 
alarm and voice evacuation system shall be provided  as necessary for a 
complete fully operating system as herein specified .  

 



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 

 

  FIRE DETECTION AND ALARM 
28 31 00 - 2 

a.  The installation, performance, features, functions,  software and 
programming criteria as specified herein as well as  all related 
specification sections have been designed to offer the maximum 
system efficiency ease of operation, occupant safet y and the 
protection of equipment as recommended by the VA’s Contracting 
Officer and Design Professional.  

 
1)   Any deviations from the specified criteria shall b e documented, 

reviewed and agreed to in writing by VA’s Contracti ng Officer and 
Design Professional prior to submission of bids. Re fer to 
Division 1, and all related specification section f or product 
substitutions.   

  
2.  The fire alarm and signaling system shall comply wi th requirements of 

NFPA Standard 72 for protected premises signaling s ystems except as 
modified and supplemented by this specification. Th e complete 
installation shall conform to the applicable sectio ns of NFPA-70 National 
Electrical Code (Article 760). The system shall be electrically 
supervised and monitor the integrity of all conduct ors. 

 
B.  Prior to the submission of the Bid, any discrepanci es or inconsistencies 

noted within these specifications and/or the projec t drawings shall be 
brought to the immediate attention of the VA’s Cont racting Officer and Design 
Professional.  

 
1.  All equipment symbols are shown on drawings as clos e as possible to 

their intended location. Contractor shall coordinat e the installation 
of all equipment, devices, controls, cabling and in tegration of any 
systems with all affected trades and system integra tors. The Contractor 
shall document all coordination requirements at the  time of shop 
drawing submissions.  
 
a.  The Contract Drawings for this work are diagrammati c and intended to 

convey the extent, general arrangement and location s of the work. 
Because of the scale of these drawings, certain bas ic items such as 
access panels, conduits, cabinet sizes, penetration  sleeves, pull 
boxes, backboxes and junction boxes may not be show n.   

 
1)   The contractor shall include all equipment, materi als, 

components, and appurtenances where required by cod e, by 
manufacturers’ recommendations, as well as all rela ted Contract 
Documents in order to ensure proper installation op eration and 
integration of all components, equipment, devices a nd/or systems. 

  
C.  The Contract drawings and specifications may not de al individually with every 

part, control, device, software or programming, whi ch may be required to 
produce the equipment and/or system performance spe cified or as necessary for 
the installation and/or integration of any systems in accordance with any 
requirements of the Contract Documents. 

 
1.  The Contractor shall include all such items and com ponents, as 

required, for the complete and operational installa tion of all system 
components as defined by the Contract Documents, wh ether or not 
specifically indicated and/or specified.   

 
a.  Include such items, as required, for a complete ope rational system.  
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b.  Coordinate with all architectural drawings, reflect ed ceiling plans, 
furniture plans, mechanical and electrical drawings  as well as all 
applicable trades in submittal of shop drawings and  the installation 
of all systems. 

c.  Shop drawings shall detail space conditions to acco mmodate other 
concerned trades, subject to final review by the VA ’s Contracting 
Officer and Design Professional. 

 
1)   If installation of equipment, raceways, cable tray s and/or 

conduit is performed prior to coordination with all  architectural 
drawings, reflected ceiling plans, furniture plans,  mechanical 
and electrical drawings and other trades, which int erferes with 
work of other trades, disciplines or systems this c ontractor 
shall make necessary changes to correct the conditi on at no 
additional cost to the Project. 

 
d.  The contractor shall be responsible for providing all wiring, 

connections to all equipment, circuits and devices as well as all 
coordination and programming for the integration of  all ancillary 
systems impacting the operation of the system. Refe r to the contract 
drawings and related specification sections for add itional 
information. 

 

1.3  REFERENCES 

A.  All references to industry and trade association st andards as well as all 
building codes are minimum installation requirement s for this system. The 
codes, standards and agencies listed in specificati on section 28 05 00 shall 
form a part of this specification section and all w ork shall comply with the 
latest adopted standards.  

 
1.  The publications listed in specification section 28  05 00 (including all 

amendments, addenda, revisions, supplement, and err ata) shall form a 
part of this specification section to the extent re ferenced. The 
publications are referenced in the aforementioned s pecification section 
by the basic designation only.  
a.  Where the contract drawings and\or specification se ctions mandate a 

greater requirement or performance than those speci fied by the 
referenced applicable codes and standards, the requ irements of the 
contract drawings and\or specification sections sha ll be the 
governing requirements for this project and shall b e delivered 
accordingly. 

 
1.4  SUBMITTALS 

A.  In addition, to all submittal requirements as speci fied by Division 1, 
Specification Section 28 05 00 and all related spec ification sections, the 
shop drawing submittals shall also be provided in a ccordance with all 
requirements as herein specified.   

 
1.  The contractor shall also provide an identical subm ission to 

authorities having jurisdiction. Include copies of annotated Shop 
Drawings sealed by reregistered engineer if necessa ry indicating all 
information as defined by Specification Section 28 05 00 in order to 
facilitate proper review. Resubmit if required to m ake requested 
clarifications or revisions to obtain approval.  
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a.  On receipt of comments from authority and prior to the start of any 
construction, submit to the VA’s Contracting Office r and Design 
Professional for review a copy of all AHJ approved drawings. Failure 
to comply with this requirement shall extend all li abilities to this 
contractor for any modifications necessary to the s ystem in order to 
obtain a Certificate of Occupancy. 

 
1.5     QUALITY ASSURANCE  

A.  Conform to all requirements as specified by Divisio n 1, Specification Section 
28 05 00 and all related specification sections.  

 

1.6  RECORD DOCUMENTS 
A.  In addition, to all requirements as specified by Di vision 1, Specification 

Section 28 05 00 all record documents shall also be  provided in accordance 
with all requirements as herein specified.   

 

1.  Provide (2) two complete and current copies of the system programming 
in accordance with all requirements of the paragrap h 1.7 of this 
specification. 

2.  Provide (2) two complete and current copies of all smoke detector test 
and calibration results 

 

1.7  SOFTWARE AGREEMENT 
A.   In addition to all general provisions of the Contr act, including but not 

limited to all; General and Supplementary Condition s, Division 01 
Specification Sections Comply with all requirements  of specification section 
28 05 00. 

 
PART 2 – PRODUCTS 
2.1  MANUFACTURED PRODUCTS 

A.   Comply with all requirements of specification sect ion 28 05 00. 
 

2.2  MANUFACTURER  
A.   Acceptable manufacturer’s for this project, provid ing full compliance with 

this specification section and specification 28 05 00 requirements shall be as 
follows: 
 
1.  SIMPLEX 4100u  series 
2.  Above manufacturer has been approved as an extensio n of the existing 

facility system in order to maintain continuity of operation. No 
Substitutions shall be accepted.  

 
B.   Manufacturers listed as acceptable shall not negat e the contractor’s 

responsibility for providing the fire alarm system in accordance with all 
functions and performance requirements of this spec ification.  

 
1.  Equivalent UL - listed equipment “May Not” be subst ituted for the 

specified manufacturer. Refer to specification sect ion 28 05 00 for 
additional information.  

 
C.   Each and all items of the Fire Alarm System shall be listed as a product of a 

SINGLE fire alarm system manufacturer under the app ropriate category by 
Underwriter's Laboratories, Inc. (UL), and shall be ar the "U.L." label. All 
control equipment shall be listed under UL category  UOJZ as a single control 
unit. Partial listing shall NOT be acceptable. 
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1.  The fire alarm equipment manufacturer shall be an I SO 9001 certified 

company and meet the requirements of BS EN9001: ANS I/ASQC Q9001-1994. 
 

2.3  SYSTEM DESCRIPTION 
 
A.  This Section includes basic design requirements for  the installation and 

expansion of the existing Addressable Fire Alarm Sy stem as specified herein 
and as shown on the contract drawings; to be wired,  connected, and left in 
first class operating condition. Include sufficient  control panel(s), remote 
annunciator(s), remote transponder panels (DGP), ma nual stations, automatic 
fire detectors, smoke detectors, alarm notification  appliances, wiring 
terminations, electrical boxes, and appurtenances a s well as all necessary 
material and labor for a complete operating fire al arm system as herein 
specified.  

 
1.  Note: It is the scope of this project that all new fire alarm control 

panels where indicated on the contract drawings, to  fully integrate to 
the existing networked campus fire alarm system.  

 
a.   The Contractor shall include all necessary cabling , equipment, 

components, fiber transceivers modules, and modific ations to the 
existing fiber optic network as well as all changes  and testing to 
the existing campus wide network programming to ens ure a fully 
operating network based fire alarm.   

 
B.  The fire alarm system shall be an active/interrogat ive type system where each 

remote transponder and/or addressable device is rep etitively scanned, causing 
a signal to be transmitted to the main fire alarm c ontrol panel (FACP) 
indicating that all DGP’s, field devices and/or all  associated circuit wiring 
is functional. Loss of this signal at the main FACP  shall result in a trouble 
indication as specified hereinafter for the particu lar input. 

 
C.  The fire alarm system shall allow for loading and e diting special instructions 

and operating sequences as required. The system sha ll be capable of on site 
programming to accommodate system expansion and fac ilitate changes in 
operation. All software operations shall be stored in a non-volatile 
programmable memory within the fire alarm control p anel. Loss of primary and 
secondary power shall not erase the instructions st ored in memory. Alarm 
signals arriving at the main FACP shall not be lost  following a primary power 
failure (or outage) until the alarm signal is proce ssed and recorded. 

 
D.  Full flexibility for selective input/output control  functions based on ANDing, 

ORing, NOTing, timing, and special coded operations  shall also be incorporated 
in the resident software programming of the system.  

 
E.  Resident software shall allow for full configuratio n of initiating circuits so 

that additional hardware shall not be necessary to accommodate changes in 
system function and performance. Resident software shall also allow for 
configuration of indicating appliance and control c ircuits so that additional 
hardware shall not be necessary to accommodate chan ges. 

 
F.  The system shall have the capability of recalling a larms and trouble 

conditions in chronological order for the purpose o f recreating an event in 
history. 
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G.  Each Initiating Device Circuit (IDC) and/or Signali ng Line Circuit (SLC) 
shall be sized up to 75% of their rated capacity an d wired as NFPA 72 Style 4 
(Class B) circuits. All Notification Appliance Circ uits (NAC) shall be sized 
up to 75% of their rated capacity and wired as NFPA  Style Y (Class B) 
circuits. 

 
2.4  SYSTEM OPERATION 

A.  The system fire alarm operation subsequent to the a larm activation of any 
manual station, automatic detection device, or spri nkler flow switch shall be 
as follows: 
 
1.  Display all alarm location information at the local  Fire Alarm Control 

Panel. 
2.  Display all alarm location information on all remot e LCD annunciators, 

network command terminals and printers where existi ng and/or where 
provided as part of this project.  

3.  Display all alarm location information at the main FACP.  
4.  All alarm notification appliances shall sound in a temporal ringing 

manner, throughout the protected premises, until si lenced by the 
appropriate switch at the fire alarm control panel.   

5.  All visual notification appliances, (Xenon Strobes)  shall operate 
throughout the protected premises, in a synchronize d cadence until the 
system is reset. 

6.  An alarm signal shall be transmitted to main FACP f or the facility. 
7.  The activation of any alarm-initiating device shall  cause the release of 

all magnetically held open or electronically locked  doors. 
8.  The alarm activation of any duct-mounted smoke sens or shall initiate all 

smoke control functions in accordance with NFPA 72.  
9.  Alarm activation of any automatic smoke detector an d/or sprinkler water 

flow switch, in addition to above sequence of opera tions, shall also 
transmit an automatic signal to the appropriate mec hanical equipment to 
initiate all smoke control functions for the zone o f alarm in accordance 
with all NFPA 92A recommendations and all operation s specified herein.  

 
a.  The fire alarm system shall provide all capabilitie s for manual 

override, control and status indication of all fans  and dampers 
associated with all smoke control functions at the FFCS panel 
location which shall be provided by the fire alarm system supplier. 
Refer to division 23 specification sections and Mec hanical drawings 
for coordination of the smoke control system config urations and 
operations. 

 
10.  Alarm activation of any two automatic smoke detecto rs and/or any single 

heat detector located within the area protected by a pre-action sprinkler 
system in addition to above sequence of operations,  shall also transmit a 
signal to the appropriate releasing solenoid to ini tiate the activation 
(charging) of the pre-action sprinkler system in ac cordance with all NFPA 
13 requirements. 

11.  Display all system activities along with time and d ate of occurrence on 
all system printers and network command center term inals where provided 
as part of this project. 

12.  System activity on the FACP shall retain the inform ation, along with 
time and date of occurrence in history storage log.  

 
B.  All system output programs assigned via control-by- event interlock 

programming to be activated by the particular point  in alarm shall be 
executed, and the associated system outputs shall b e activated. 
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C.  The fire alarm system shall monitor the following a larm and supervisory 

conditions: PUMP RUNNING, PUMP FAIL and PHASE REVER SAL for all electric fire 
pumps provided as part of this project and/or PUMP RUNNING, PUMP FAIL and Low 
Fuel for all diesel fire pumps provided as part of this project.  

 
1.  The contractor shall coordinate with fire protectio n contractor for the 

proper integration of the fire alarm system and fir e pump controller in 
accordance with NFPA 72 and NFPA 20 requirements. R efer to fire 
protection drawings for exact location and number o f fire pump 
controllers. 

 
D.  Where permitted by the authority having jurisdictio n the activation of any 

system smoke sensor shall initiate an Alarm Verific ation operation, whereby 
the panel will reset the activated detector and wai t for a second alarm 
activation.  If, within one (1) minute after resett ing, a second alarm is 
reported from the same or any other smoke detector,  the system shall process 
the alarm as described previously.  If no second al arm occurs within one minute 
the system shall resume normal operation.  The Alar m Verification shall operate 
only on smoke detector alarms.  Other activated ini tiating devices shall be 
processed immediately.  Device, zone or group of zo nes shall select the alarm 
verification operation. 

 
1.  The control panel shall have the capability to disp lay the number of 

times (tally) a zone has gone into a verification m ode.  Should this 
smoke verification tally reach a pre-programmed num ber, a trouble 
condition shall occur. 

2.  Alarm verification zones shall be able to be divide d into separate groups 
whereby only verification zones from the same group  will confirm the 
first activation and cause the alarm sequence to oc cur. 

 
E.  The control panel shall have a dedicated supervisor y service LED and a 

dedicated supervisory service acknowledge switch. 
 
F.  The activation of any standpipe, PIV valve or sprin kler valve supervisory 

(tamper) switch shall activate the systems supervis ory audible signal and 
illuminate the LED at the control panel, remote ann unciators and printers.  
Differentiation between valve tamper activation and  opens and/or grounds on the 
initiation circuit wiring shall be provided. 
 
1.  Pressing the Supervisory Service Acknowledge Key wi ll silence the 

supervisory audible signal while maintaining the Su pervisory Service LED 
"on" indicating the off-normal condition. 

2.  Restoring the valve to the normal position shall ca use the Supervisory 
Service LED to extinguish, indicating restoration t o normal. 

3.  All supervisory location information shall be displ ayed on all remote LCD 
annunciators, network command terminals and printer s where existing 
and/or provided as part of this project. 

4.  A supervisory signal shall be transmitted to the ma in FACP for the 
facility. 

G.  The activation of any pre-action supervisory functi on (low air pressure) switch 
shall activate the systems supervisory audible sign al and illuminate the LED at 
the control panel, remote annunciators and printers .  Differentiation between 
low pressure indication and opens and/or grounds on  the initiation circuit 
wiring shall be provided. 
 



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 

 

  FIRE DETECTION AND ALARM 
28 31 00 - 8 

1.  Pressing the Supervisory Service Acknowledge Key wi ll silence the 
supervisory audible signal while maintaining the Su pervisory Service LED 
"on" indicating the off-normal condition. 

2.  Restoration air pressure to the normal PSI shall ca use the Supervisory 
Service LED to extinguish, indicating restoration t o normal. 

3.  All supervisory location information shall be displ ayed on all remote LCD 
annunciators, network command terminals and printer s where existing 
and/or provided as part of this project. 

4.  A supervisory signal shall be transmitted to the ma in FACP for the 
facility. 

 
2.5  SYSTEM SUPERVISION 

A.  The system shall contain addressable inputs/outputs . The alarm activation of 
any initiation circuit shall not prevent the subseq uent alarm operation of any 
other initiation circuit. 

 
1.  There shall be a supervisory initiation circuit for  connection of all 

sprinkler supervisory valves (tamper).  Device acti vation shall cause a 
supervisory alarm condition at the control panel. 

2.  There shall be the required number of independently  supervised and 
independently fused indicating appliance circuits f or audible alarm 
devices and visual alarm strobes.  Disarrangement c onditions of any 
circuit shall not affect the operation of other cir cuits. 

3.  Each independently supervised circuit shall include  a discrete LCD 
readout to indicate disarrangement conditions per c ircuit. 

4.  The incoming power to the system shall be supervise d so that any power 
failure must be audibly and visually indicated at t he control panel. A 
green "power on" LED shall be displayed continuousl y while incoming power 
is present. 

5.  The system batteries shall be supervised so that a low battery condition 
or disconnection of the battery shall be audibly an d visually indicated 
at the control panel. 

6.  All system modules shall be electrically supervised  for module placement.  
Should a module become disconnected the system trou ble indicator shall 
illuminate and the audible trouble signal shall sou nd.  

7.  The system shall have provision for disabling and e nabling all circuits, 
and/or devices individually for maintenance or test ing purposes. 

8.  All trouble indications in addition to above shall display all trouble 
location information on all remote LCD annunciators , network command 
terminals and printers where provided as part of th is project and a 
supervisory signal shall be transmitted to an appro ved central monitoring 
station. 

 
2.6  SYSTEM POWER REQUIREMENTS 

A.  In addition, to all power requirements as specified  by Specification Section 
28 05 00 system power shall also be provided in acc ordance with all 
requirements as herein specified 
 
1.  All control panels, transponder panels and remote a uxiliary power 

supplies shall receive 120 VAC emergency power via a dedicated fused 
disconnect circuit from the nearest emergency power  distribution panel. 

2.  All control panels and remote auxiliary power suppl ies shall be provided 
with sufficient battery capacity to operate the ent ire system upon loss 
of normal 120VAC power in a normal supervisory mode  for a period of (60) 
sixty hours, with (5)five minutes of alarm activati on available at the 
end of the 24 hour period. The system shall automat ically transfer to the 
standby batteries upon power failure. All battery c harging and recharging 
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operation shall be automatic. Batteries, once disch arged, shall recharge 
at a rate to provide a minimum of 70% capacity in 1 2 hours. 

3.  All circuits requiring system-operating power shall  be 24 VDC and shall 
be individually fused at the control panel. 

4.  All control equipment must have transient protectio n to comply with UL864 
requirements. Where Fire Alarm circuits leave the b uilding, additional 
transient protection must be provided for each circ uit.  Devices must be 
UL listed under standard #497B (Isolated Loop Prote ctors). 

 
2.7  FIRE ALARM CONTROL PANEL  

A.  Control Panel construction shall be modular with so lid state, microprocessor 
based electronics. It shall display only that prima ry controls and displays 
essential to operation during a fire alarm conditio n. Keyboards or keypads 
shall not be required to operate the fire alarm con trol during a fire alarm 
condition.  

 
B.  At a minimum the following primary controls shall b e visible through a front 

access panel: 
 
1.  Eighty-character liquid crystal display. 
2.  Individual red system alarm LED. 
3.  Individual yellow supervisory service LED. 
4.  Individual yellow trouble LED. 
5.  Green "power on" LED. 
6.  Alarm Acknowledge Key. 
7.  Supervisory Acknowledge Key. 
8.  Trouble Acknowledge Key. 
9.  Alarm Silence Key. 
10.  System Reset Key. 

 
C.  The following secondary control switches shall be a vailable behind the access 

panel: 
 

1.  City Box disconnect/switch (Central Station Connect ion) 
2.  Manual evacuation (drill) 
3.  Elevator Shunt Trip bypass 
4.  Spare 

 
D.  At a minimum the control panel shall provide the fo llowing: 

 
1.  Setting of time and date. 
2.  Lamp Test. 
3.  Alarm, trouble, and abnormal condition listings. 
4.  Enabling and disabling of each monitor point separa tely. 
5.  Activation and deactivation of each control point s eparately. 
6.  Multiple operator access levels. 
7.  Walk Test enable/disable. 
8.  Running diagnostic functions. 
9.  Displaying software revision level. 
10.  Displaying historical logs. 
11.  Displaying card status. 
12.  Point listing. 

 
E.  For maintenance purposes the following lists shall be available from the point 

lists menu. 
 

1.  All points list by address. 
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2.  Monitor point list. 
3.  Auxiliary control list. 
4.  Scrolling through menu options or lists shall be ac complished in a self-

directing manner.  These controls shall be located behind an access 
panel. 

 
F.  Primary Keys, LED's and LCD Display 
 

1.  The control panel shall have at the minimum a 2 lin e x 80-character 
liquid crystal display, which shall be backlit for enhanced readability. 
So as to conserve battery standby power, it shall n ot be lit during an AC 
power failure unless an alarm condition occurs or t here is keypad 
activity. 

2.  The display shall support both upper and lower case  letters. Lowercase 
letters shall be used for soft key titles and promp ting the user. 
Uppercase letters shall be used for system status i nformation.  A cursor 
shall be visible when entering information. 

 
G.  The control panel shall automatically perform a dai ly self-test on each 

sensor. Checking the electronics in the sensor's ba se ensures the accuracy of 
the values being transmitted to the control panel.  A sensor which fails the 
self-test will cause a "Self Test Abnormal" trouble  condition at the control 
panel.  Systems requiring a manually initiated self -test by an operator shall 
not be acceptable. 

 
H.  An operator at the control panel, having a proper a ccess level, shall have the 

capability to manually access the following informa tion for each sensor: 
 

1.  primary status 
2.  device type 
3.  present average value 
4.  present sensitivity selected 
5.  peak detection values 
6.  sensor range (normal, dirty, etc.) 
 

I.  If the proposed system does not have the capabiliti es defined in paragraphs 
2.2A through 2.2H, a maintenance and testing servic e program providing the 
following shall be included with the base bid: 

 
1.  Bi-annual sensitivity reading and logging for each sense.  This is to be 

accomplished by use of a UL listed sensitivity cali bration device per the 
requirement of NFPA-72. 

2.  Schedule bi-annual threshold adjustments to maintai n proper sensitivity 
for each smoke detector. 

3.  Threshold adjustments to any smoke detector that ha s alarmed the system 
without the presence of particles of combustion.  T his service shall be 
performed within 4 hours of any such occurrence. 

4.  Schedule bi-annual cleaning or replacement of each smoke detector or 
sensor within the system.  

5.  If any device alarms the system without the presenc e of particles of 
combustion twice within 30 days, it shall be cleane d or replaced. 

6.  Semi-annual functional testing of each detector usi ng the manufacturers 
calibrated test tool (Unmeasured smoke or aerosol i njection shall not be 
permitted). 

7.  Written documentation of all testing, cleaning, rep lacing, threshold 
adjustment, and sensitivity reading for each automa tic smoke-sensing 
device within the system. 
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8.  The initial service included in the bid price shall  provide the above 
listed procedures for a period of five years after acceptance of system 
VA’s Contracting Officer and Design Professional. 

 
J.  An operator at the control panel, having a proper a ccess level, shall have the 

capability to manually control the following for ea ch sensor. 
 
1.  Clear peak detection values 
2.  Enable or disable the point 
3.  Clear verification tally 
4.  Control a sensor's relay driver output 
 

K.  It shall be possible to program the control panel t o automatically change the 
sensitivity settings of each sensor based on time-o f-day and day-of-week.  (For 
example, to be more sensitive during unoccupied tim es and less sensitive during 
occupied periods.)  There shall be seven sensitivit y settings available for 
each sensor. 

 
L.  Under normal condition the front panel shall displa y a "System is Normal" 

message and the current time and date. 
 
M. Should an abnormal condition be detected the approp riate LED (Alarm, 

Supervisory, or Trouble) shall flash.  The panel au dible signal shall pulse for 
alarm conditions and sound steady for trouble and s upervisory conditions. 

 
N.  The LCD shall display the following information rel ative to the abnormal 

condition of a point in the system. 
 

1.  80-character custom location label. 
2.  Type of device (i.e. smoke, pull station, water flo w). 
3.  Point status (i.e. alarm, trouble). 
 

O.  Acknowledgment for each abnormal condition shall be  (PER NFPA 72 
Requirements). 
 
1.  Pressing the appropriate acknowledge button shall d isplay the first 

unacknowledged condition in the appropriate list (e ither alarm, 
supervisory, or trouble), and require another ackno wledge button.  Press 
to acknowledge only the displayed point. 

2.  After all points have been acknowledged, the LCD's shall glow steady and 
the Sonalert will be silenced.  The total number of  alarms, supervisory 
and trouble conditions shall be displayed along wit h a prompt to review 
each list chronologically.  An end of list message “END of LIST” shall 
indicate the end of the list. 

 
P.  Alarm Silencing 
 

1.  Should the "Alarm Silence" button be pressed all au dible alarm signals 
shall cease operation. 

 
Q.  System Reset 
 

1.  The SYSTEM RESET button shall be used to return the  system to its normal 
state after an alarm condition has been remedied.  The LCD display shall 
step the user through the reset process with simple  English Language 
messages.  Messages, "SYSTEM RESET IN PROGRESS" wil l first be displayed 
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followed by the message, "SYSTEM RESET COMPLETED", and finally, "SYSTEM 
IS NORMAL", should all alarm conditions be cleared.  
 

2.  Should the alarm condition continue the message, "S YSTEM RESET IN 
PROGRESS", will be followed by the message, "SYSTEM  RESET ABORTED", and 
the system will remain in an abnormal state.  Syste m control relays shall 
not reset.  The Sonalert and the Alarm LED will be on.  The display will 
indicate the total number of alarms and troubles pr esent in the system 
along with a prompt to use the ACK keys to review t he points.  These 
points will not require acknowledgment if they were  previously 
acknowledged. 

 
R.  Function Keys 

 
1.  Additional function keys shall be provided to acces s status data for the 

following points: 
 

a.  Initiating device circuits. 
b.  Indicating appliance circuits. 
c.  Auxiliary Relays. 
d.  All other input/output points. 

 
2.  The following data shall be available: 

 
a.  Primary State of point 
b.  Zone, PID, and Card type information 
c.  Current priority of outputs 
d.  Disable/enable status 
e.  Verification tallies of initiating devices 
f.  Automatic/Manual Control Status of output points  
g.  Acknowledge status 
 

S.  History Logging 
 

1.  The system shall be capable of logging and storing 300 events in an alarm 
log and 300 events in trouble log.  These events sh all be stored in a 
battery protected random access memory.  Each recor ded event shall 
include the time and date of that event's occurrenc e. 

 
2.  The following Historical Alarm Log events shall be stored: 
 

a.  Alarms 
b.  Alarm Acknowledgment 
c.  Alarm Silence  
d.  System Reset 
e.  Alarm Historical log cleared 

 
3.  The following Historical Trouble Log events shall b e stored: 

 
a.  Trouble conditions 
b.  Supervisory Alarms 
c.  Trouble Acknowledgment 
d.  Supervisory Acknowledgment 
e.  Alarm Verification tallies 
f.  Walk Test Results 
g.  Trouble Historical log cleared 
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T.  LED Supervision 
 
1.  All slave module LED's shall be supervised for burn out or disarrangement.  

Should a problem occur the LCD shall display the mo dule and LED location 
numbers to facilitate location of that LED. 

 
U.  System Trouble Reminder 

 
1.  Should a trouble condition be present within the sy stem and the audible 

trouble signal silenced, the trouble signal shall r esound at 
preprogrammed time intervals to act as reminder tha t the fire alarm 
system is not 100% operational. Both the time inter val and the trouble 
reminder signal shall be programmable to suit the f acility’s application. 

 
V.  Access Levels 

 
1.  There shall be a minimum of four (4) access levels with level 4 being the 

highest level.  Level 1 action shall not require a pass code.  Pass codes 
shall consist of up to ten (10) digits.  Changes to  pass codes shall only 
be made by authorized personnel. 

2.  In order to maintain security when entering a pass code the digits 
entered will not be displayed but a cursor will mov e along filling the 
position with an x to indicate that the digit has b een accepted.  All key 
presses will be acknowledged by a local audible sou nd. 

3.  When a correct pass code is entered, the message "A ccess Granted" shall 
be displayed.  The new access level shall be in eff ect until the 
operator manually logs out or the keypads have been  inactive for (10) 
minutes. 

4.  Should an invalid code be input, the operator shall  be notified with the 
message, "ERROR...INCORRECT PASS CODE", and shall b e allowed up to 
three chances to enter a valid code.  After three u nsuccessful tries, 
the message, "ACCESS DENIED", shall be displayed.  The level shall not be 
altered, and the operator shall no longer be in the  menu option.  

5.  Access to a level will only allow the operator to p erform all actions 
within that level plus all actions of lower levels,  not higher levels. 

6.  The following keys/switches shall have access level s associated with 
them: 
 
a.  Alarm Silence 
b.  System Reset 
c.  Set Time/Date 
d.  Manual Control 
e.  On/Off/Auto Control 
f.  Disable/Enable 
g.  Clear Historical Alarm Log 
h.  Clear Historical Trouble Log 
i.  Walk Test 
j.  Change Alarm Verification 

 
7.  Acknowledge keys shall also require privileged acce ss to acknowledge 

points.  If the operator presses an (ACK) key with insufficient access, 
an error message will be displayed.  The points wil l scroll with (ACK) 
key presses to view the points on the list, but the  points will not get 
acknowledged in the database. 
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2.8  ADDRESSABLE PERIPHERAL NETWORK  

A.  Communication with addressable devices. 
 
1.  The system must provide communication with initiati ng and control devices 

individually.  All of these devices will be individ ually annunciated at 
the control panel.  Annunciation shall include the following conditions 
for each point: 
 
a.  Alarm 
b.  Trouble 
c.  Open 
d.  Short 
e.  Device missing/failed 
f.  Device Type 
 

B.  All addressable devices shall have the capability o f being disabled or 
enabled individually from the main fire alarm contr ol panel and all remote 
annunciator panels. 

 
C.  Up to a maximum of 127 addressable devices may be m ulti-dropped from a single 

Initiating Device Circuit. Systems that do not supp ort field reprogramming to 
add or delete devices are unacceptable. 

 
D.  Format 

 
1.  The communication format must be a completely digit al poll/response 

protocol to allow t-tapping of the circuit wiring.  A high degree of 
communication reliability must be obtained by using  parity data bit error 
checking routines for address coded and check sum r outines for the data 
transmission portion of the protocol.  Systems that  do not utilize full 
digital transmission protocol are not acceptable. 

 
E.  Identification of Addressable Devices 

 
1.  Each addressable device must be uniquely identified  by an address code 

entered on each device at time of installation. Sys tems requiring 
special device programming instruments are acceptab le providing a spare 
programming instrument is provided to the Governmen t at no additional 
cost. The use of jumpers to set address will not be  acceptable due to 
the potential of vibration and poor contact.  Devic e identification 
schemes that do not use uniquely set addresses but rely on electrical 
position along the communication channel are unacce ptable. The system 
must verify that the proper type device is in place  and matches the 
desired software configuration.  

 
F.  Wiring Type, Distances, Survivability, and Configur ations. 

 
1.  Wiring types will be approved by the equipment manu facturer. Existing 

wiring may be utilized in retrofit applications.  T he system shall allow 
at a minimum a line distance of up to 2,500 feet to  the furthest 
addressable device on a Class B circuit.  To minimi ze wire routing and to 
facilitate future additions t-tapping of the commun ications channel will 
be supported. 
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G.  Alphanumeric Remote Annunciator (FAA): 
 

1.  Provide Remote Fire Alarm Annunciator Panel(s) wher e indicated on 
drawings and/or as required by the authority having  jurisdiction.  

 
a.  At the minimum the contractor shall provide fire al arm annunciator 

panels at the main building entrance and main offic e unless 
otherwise indicated by the contract drawings.   

 
2.  The remote fire alarm annunciator panel shall be a supervised, backlit 

LCD alphanumeric display containing a minimum of ei ghty (80) characters 
for alarm annunciation in clear English text. 

3.  The remote annunciator shall display all alarm and trouble conditions 
from either the network node or the complete networ k. 

4.  A minimum of 10 remote annunciator panels may be co nnected to a specific 
(terminal mode) EIA 485 interface. To total number remote annunciator 
panels shall not reduce the annunciation capacity o f the system. Each 
LCD shall include vital system wide functions such as, system 
acknowledge, silence and reset. 

5.  LCD display annunciator shall mimic the local contr ol panel 80-character 
display or network annunciator and shall not requir e special 
programming. 

6.  All LCD annunciators installed shall be provided wi th locking door or 
keyed enable switch. All LCD annunciators installed , as surface mounted 
devices shall also be mounted on a color-coordinate d manufacturer’s 
listed surface back-box. 

 
H.  Transponders: (Remote Data Gathering Panels – DGP )  

 

1.  The contractor shall provide all remote fire alarm transponders panels 
where indicated by the contract drawings or as requ ired by the 
manufacturer in order to meet all system performanc e requirements as 
herein specified. 

  
2.  All Transponders shall be listed under UL category UOJZ as an 

independent, local fire alarm control unit as well as being listed as a 
critical component in a multiplex fire alarm system . All Transponders 
panels shall be capable of being incorporated to th e existing fire 
alarm control panel without the need of any additio nal modules and or 
control panel modifications. The Transponder shall serve as the 
interface between addressable initiating fire alarm  devices, 
conventional initiating fire devices, controlled no tification 
appliances and the FACP. The supervised multiplex c ommunication port 
shall be an integral part of the transponder. 

3.  Each Transponder shall be powered from a local Powe r Supply, and shall 
provide all power necessary for its own operation, including standby 
power in accordance with project specifications. 

4.  Transponders shall be capable of housing all batter ies, power supplies 
and/or amplifiers to allow a true distributed proce ssing and 
amplification. 

5.  Each transponder shall have the following indicator s and operator 
controls: 

  

a.  Alarm Acknowledge/Signal Silence/Reset Switch 
b.  Power LED 
c.  System alarm LED 
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d.  System trouble LED 
e.  Local piezoelectric signal 
f.  Red alarm per Initiating Device Circuit 
g.  Green on/off LED per notification appliance circuit  or relay 

 

6.  Each transponder will be capable of expansion of up  to 24 field 
circuits of the  following types in any mix: 

 

a.  Addressable Initiating Device Circuits (IDC): Up to  24.IDC’s may be 
added to the transponder 

b.  Initiating Device Circuits (IDC): IDCs may be added  to the 
transponder in groups of 8 Style B (Class B), or 4 Style D (Class A) 
circuits. Each circuit shall be capable of monitori ng up to 30 
compatible 2-wire smoke detectors, and/or any numbe r of contact type 
initiating devices. 

c.  Auxiliary Control Relay Outputs: Auxiliary relay ou tputs may be 
added to the transponder in groups of eight individ ually controlled 
single Form-C circuits. Alternately, the eight inde pendent relays 
may be configured as four dual Form-C. All relay co ntacts shall be 
rated 2 A @ 30 VDC. Notification Appliance Circuits : Notification 
Appliance Circuit outputs may be added to the trans ponder in groups 
of 8 Class B (Style Y), or 4 Class A (Style Z) circ uits.  Each 
circuit shall be capable of being configured as a T elephone, Horn, 
Strobe or Speaker Circuit. 

 
I.  Field Charging Power Supply: (FCPS) 

 
1.  The FCPS shall be designed for use as an auxiliary power supply listed 

for use as a remote 24-volt power supply and/or as a remote 
Notification Appliance power supply. The contractor  shall provide all 
FCPS panels where indicated by the contract drawing s or as required in 
order to meet all system performance requirements a s herein specified.  

 
a.  The FCPS shall offer up to 6.0 amps (4.0 amps conti nuous) of 

regulated 24 volt power. It shall include an integr al charger 
designed to charge 7.0 amp hour batteries and to su pport (60) sixty 
hours standby with (5) five minutes of alarm. 

b.  The Field Charging Power Supply shall have two inpu t triggers. The 
input trigger shall be a Notification Appliance Cir cuit (from the 
fire alarm control panel) or a relay. Four outputs (two Style Y or Z 
and two style Y) shall be available for connection to the 
Notification devices. 

c.  The Field Charging Power Supply shall include the a bility to delay 
the AC fail delay per 1993 NFPA requirements. 

d.  The FCPS include power limited circuitry, per 1995 UL standards. 
 

2.9  PERIPHERAL DEVICES 
A.  Addressable Device Types 

 
1.  General 

 
a.  The system control panel must be capable of communi cating with the 

types of addressable devices specified below.  Addr essable devices 
will be located as shown on the drawings.  The syst em shall have 



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement  
  for Acupuncture/Chiropractic 
  Final Submission 

 

  FIRE DETECTION AND ALARM 
28 31 00 - 17 

"individual" device addressability.  Each system de vice shall have 
its own address. 

b.  All smoke/heat sensors shall be listed to UL Standa rd 268 and shall 
be documented compatible with the control equipment  to which they are 
connected.  The sensors shall be listed for both ce iling and wall 
mount applications. 

c.  Each smoke/heat sensor base shall contain an LED th at will flash each 
time it is scanned by the control panel (once every  4 seconds).  When 
the control panel determines that a sensor is in an  alarm or a 
trouble condition, the control panel shall command the LED on that 
sensor's base to turn on steady indicating the abno rmal condition.  
Sensors, which do not provide a visible indication of an abnormal 
condition, shall not be acceptable. 

d.  All smoke/heat sensor bases, where shown on the pla ns as required, 
shall be provided with a relay driver and/or local sounder base 
output that is to be controlled either automaticall y or manually from 
the control panel. 

e.  Each smoke/heat Sensor shall contain a magnetically  actuated test 
switch to provide for easy alarm testing at the sen sor location. 

f.  All sensors shall be scanned by the control panel f or its type 
identification to prevent inadvertent substitution of another sensor 
type.  The control panel shall operate with the ins talled device but 
shall initiate a "Wrong Device" trouble condition u ntil the proper 
type is installed or the programmed sensor type is changed. 

g.  All sensors' electronics shall be immune from false  alarm caused by 
EMI and RF. 

 
B.  Addressable Pull Box (manual station) 

 
1.  Addressable pull boxes shall, on command from the c ontrol panel, send 

data to the panel representing the state of the man ual switch and the 
addressable communication module status. They shall  use a key operated 
test-reset lock, and shall be designed so that afte r actual emergency 
operation, they cannot be restored to normal use ex cept by the use of a 
key. 

2.  All operated stations shall have a positive, visual  indication of 
operation and utilize a key type reset. Stations th at utilize a special 
wrench or Allen key shall not be accepted. 

3.  Manual stations shall be constructed of Lexan with clearly visible 
operating instructions provided on the cover. The w ord FIRE shall 
appear on the front of the stations in raised lette rs, 1.75 inches (44 
mm) or larger. Manual stations where indicated on t he contract 
drawings, as institutional type stations shall be U L listed for that 
type of application. 

4.  Furnish and install clear Lexan protective covers w /self contained horn 
on all manual pull stations where indicated on cont ract drawings as 
“protected with wire guards”. All protective covers  shall be UL listed 
for the application. 

5.  All manual pull stations installed, as surface moun ted devices shall be 
mounted on a color-coordinated manufacturer’s liste d surface back-box. 
All manual pull stations installed in locations exp osed to the weather 
or installed in wet/damp locations shall be listed for that application 
and mounted on manufacturer’s back-box listed for w eatherproof 
applications. 

 
C.  Intelligent Photoelectric Smoke Detector 
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1.  The intelligent smoke detectors shall use the photo electric (light-
scattering) principal to measure smoke density and shall, on command 
from the control panel, send data to the panel repr esenting the analog 
level of smoke density. 

 
a.  Furnish and install integral audible base on all sm oke detectors, 

where indicated on contract integral audible bases.  The audible base 
shall include a built-in microprocessor that is cap able of 
controlling the temporal signal timing and automati cally synchronize 
the temporal output of all bases connected to the s ame 24 Vdc power 
supply. When the smoke detector senses an alarm con dition, the 
audible base shall emit a localized alarm signal fo r occupant 
notification.  

 
1)    All audible bases connected on separate initiatin g data loops 

shall remain silent. For applications such as in mu lti-room 
suites, or building wings all smoke detectors withi n the 
contiguous space or wing shall be connected by an a ddressable 
reversing relay to activate all sounder bases on sa me 
notification appliance circuit. All addressable rev ersing 
relays shall be supervised by the installation of a n end of 
line addressable supervising module. 

 
b.  Furnish and install wire guards on all smoke detect ors, where 

indicated on contract drawings. All wire guards sha ll be UL listed 
for the application. 

 
D.  Intelligent Duct Smoke Detectors 

 

1.  The intelligent duct smoke detectors shall be photo electric and listed 
by Underwriters’ Laboratories, Inc.  Each smoke sen sor and air duct 
housing shall be self-compensating for the effects of air velocity 
(from 300 to 4,000 FM), temperature, humidity and a tmospheric pressure. 
It shall not be necessary to field adjust the sensi tivity to compensate 
for the above effects. Each smoke sensor shall util ize solid state 
components and be equipped with an integral alarm i ndicating LED, which 
shall flash when the smoke sensor is activated. In addition each duct 
smoke detector shall be equipped with a programmabl e form “C” remote 
relay with contacts rated at 3 AMPS, 120 VAC resist ive or 24 VDC 
resistive and wired for fan shut down requirements and or other related 
smoke control functions as required by code.  

2.  Duct smoke detectors shall be capable of a programm ing format that 
permits a supervisory signal to be transmitted to t he fire alarm 
control panel while providing a latched relay state  on the fan control 
interface until reset of the fire alarm control pan el.  

3.  Each duct-smoke detector shall be provided with a r emote test station 
and remote alarm-indicating lamp in accordance with  all requirements of 
NFPA 72. All remote test stations shall be key oper ated and shall be 
installed at 5 feet above finished floor. Remote in dicating lamps can 
be integral to the remote test or can be stand-alon e devices. Remote 
indicating lamps that are stand-alone devices shall  be listed for use 
with the duct smoke detector and can be mounted on wall or ceilings.    

4.  Duct-smoke detectors shall be provided and wired by  the Division 26 
contractor and installed by the Division 23 contrac tor. Refer to 
Division 23 documents for additional information re garding location and 
quantities of detectors.    
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E.  Weather Proof Duct Smoke Detectors 

 

1.  Provide weather proof duct smoke detectors as indic ated. The weather 
proof duct smoke detectors shall be photoelectric a nd listed by 
Underwriters’ Laboratories, Inc for exterior enviro nments from 32 F to 
155 F at a relative humidity of 10% to 85% condensa tion.   Each smoke 
sensor shall be self-compensating for the effects o f air velocity (from 
100 to 4,000 FM). Each smoke sensor shall utilize s olid state 
components and be equipped with an integral alarm i ndicating LED, which 
shall flash when the smoke sensor is activated. In addition each duct 
smoke detector shall be equipped 2 sets of form C A larm contacts rated 
at 10A and 1 set of form C Trouble contacts rated a t 10A.  The duct 
smoke detector shall be wired to an addressable mon itor module which 
shall provide all alarm and trouble indications to the main fire alarm 
control panel. All fan shut functions shall be acco mplished by the 
installation of a dedicated addressable control mod ule .Smoke detector 
shall be model SSU-SL02000-P or approved equal. 

2.  Duct smoke detector housing shall be a NEMA 3R weat her proof enclosure 
UL listed for that application. The duct-smoke dete ctor housing shall 
be provided integral heater listed for use with duc t detector housing 
and required air sampling tubes sized for the appli cation. The integral 
heater kit shall be module OP-001 as manufactured b y Space Age 
Electronics. The weather proof duct detector housin g shall be model 
SSU-WP-2000 as manufactured by Space Age Electronic s or approved equal 

3.  Duct-smoke detectors shall be provided and wired by  the Division 26 
contractor and installed by the Division 23 contrac tor. Refer to ES 
series drawings and Division 23 documents for addit ional information 
regarding location and quantities of detectors.    

 
F.  Intelligent Thermal Detectors 

 
1.  Thermal detectors where indicated on the drawings s hall be intelligent 

addressable devices rated at 135 degrees Fahrenheit  (58 degrees 
Celsius) and have a rate-of-rise element rated at 1 5 degrees F (9.4 
degrees C) per minute. It shall connect via two wir es to the fire alarm 
control panel signaling line circuit. 

2.  Furnish and install wire guards on all heat detecto rs, where indicated on 
contract drawings. All wire guards shall be UL list ed for the 
application. 

 
G.  Conventional Thermal Detectors 

 
1.  Thermal detectors were indicated on the drawings as  conventional 

detectors shall be rated at 135 degrees Fahrenheit (58 degrees Celsius) 
and have a rate-of-rise element rated at 15 degrees  F per minute. It 
shall connect via an addressable zone module to the  fire alarm control 
panel signaling line circuit. Maximum number of dev ices permitted any 
single IDC circuit shall be 15 devices per addressa ble zone module and 
shall be provided in only areas indicated by the co ntract documents or 
identified as zoned conventional devices on the fir e alarm riser 
diagram.  

2.  Thermal detectors were indicated as conventional de tectors fixed 
temperature on the drawings shall be rated at 194 d egrees Fahrenheit. 
It shall connect via an addressable zone module to the fire alarm 
control panel signaling line circuit. Maximum numbe r of devices 
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permitted on any single IDC circuit shall be 15 dev ices per addressable 
zone module and shall be provided in only areas ind icated by the 
contract documents or identified as zoned conventio nal devices on the 
fire alarm riser diagram. 

 
H.  Addressable Dry Contact Monitor Module 

 
1.  Addressable monitor modules shall be provided to co nnect one supervised 

IDC zone of conventional alarm initiating devices s uch as sprinkler 
water flow switches, pressure switches, sprinkler c ontrol valves and 
conventional heat detectors and/or any N.O. dry con tact device to fire 
alarm system SLCs. 

2.  The monitor module shall mount in a 4-inch square ( 101.6 mm square), 2-
1/8 inch (54 mm) deep electrical box. 

3.  The IDC zone shall be suitable for Style D or Style  B operation. An LED 
shall be provided that shall flash under normal con ditions, indicating 
that the monitor module is operational and in regul ar communication 
with the control panel. 

4.  For difficult to reach areas, the monitor module sh all be available in 
a miniature package and shall be no larger than 2-3 /4 inch (70 mm) x 1-
1/4 inch (31.7 mm) x 1/2 inch (12.7 mm). This versi on need not include 
Style D or an LED. 

 
I.  Two Wire Detector Monitor Module 

 
1.  Addressable monitor modules shall be provided to co nnect one supervised 

IDC zone of conventional 2-wire smoke detectors or alarm initiating 
devices (any N.O. dry contact device). 

2.  The two-wire monitor module shall mount in a 4-inch  square (101.6 mm 
square), 2-1/8 inch (54 mm) deep electrical box or with an optional 
surface back-box. 

3.  The IDC zone may be wired for Class A or B (Style D  or Style B) 
operation. An LED shall be provided that shall flas h under normal 
conditions, indicating that the monitor module is o perational and in 
regular communication with the control panel. 

 
J.  Addressable Control Module 

 
1.  Addressable control modules shall be provided to su pervise and control 

the operation of conventional NACs of compatible, 2 4 VDC polarized 
audio/visual notification appliances and/or fan shu tdown and other 
auxiliary control functions, in which case the cont rol module shall be 
configured to operate as a dry contract relay. 

2.  The control module shall mount in a standard 4-inch  square (101.6 mm 
square), 2-1/8 inch (54 mm) deep electrical box, or  to a surface 
mounted back-box. 

3.  The control module NAC may be wired for Style Z or Style Y (Class A/B) 
with up to 1 amp of inductive A/V signal, or 2 amps  of resistive A/V 
signal operation, or as a dry contact (Form-C) rela y. The relay coil 
shall be magnetically latched to reduce wiring conn ection requirements, 
and to insure that 100% of all auxiliary relay or N ACs may be energized 
at the same time on the same pair of wires. 

 
a.  A separate supervised power circuit from the main f ire alarm 

control panel or from a supervised shall provide Au dio/visual 
power, UL listed remote power supply. 
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b.  The control module shall be suitable for pilot duty  applications 
and rated for a minimum of 0.6 amps at 30 VDC. 

 
K.  Combination Speaker/Strobe Assembly (Wall Mounted):  

1.  Furnish and install where indicated on drawings com bination 
“synchronized” speaker/strobe notification applianc es.  The strobe lens 
shall be clear and the housing engraved “FIRE”.  Th e strobe candela 
rating shall be provided in accordance with NFPA 72  and UL 1971 
requirements (minimum 15cd). Speaker units where in dicated shall be 
flush wall mounted units and operate on 25/70 VRMS with field 
selectable output taps from 0.5 to 2.0 Watts. All s peakers shall 
produce a nominal sound output of 84 dBA at 10 feet  (3m). Frequency 
response shall be a minimum of 400 HZ to 4000 HZ. T he back of each 
speaker shall be sealed to protect the speaker cone  from damage and 
dust.  

2.  Speaker units indicated as wall mounted non-strobe units indicated 
shall be flush wall mounted units and operate on 25 /70 VRMS with field 
selectable output taps from 0.5 to 2.0 Watts. All s peakers shall 
produce a nominal sound output of 84 dBA at 10 feet  (3m). Frequency 
response shall be a minimum of 400 HZ to 4000 HZ. T he back of each 
speaker shall be sealed to protect the speaker cone  from damage and 
dust.  

3.  Furnish and install wire guards on all speaker/stro be units, where 
indicated on contract drawings.  

4.  All speaker/strobe devices installed, as surface mo unted devices shall 
be mounted on a color-coordinated manufacturer’s li sted surface 
backbox. All speaker/strobe devices installed in lo cations exposed to 
the weather or installed in wet/damp locations shal l be listed for that 
application and mounted on manufacturer’s backbox l isted for weather 
proof applications. 

5.  Proper installation and spacing shall be in accorda nce with all NFPA 72 
requirements and manufacturers recommendations. In addition to the 
locations indicated on the contract documents the c ontractor shall be 
responsible for determining exact placement of all devices and shall 
locate and install all devices based on NFPA 72 req uirements for voice 
intelligibility.  

 
L.  Combination Speaker/Strobe Assembly (Ceiling Mounte d): 

1.  Furnish and install where indicated on drawings com bination 
“synchronized” speaker/strobe notification applianc es. The strobe lens 
shall be clear and the housing engraved “FIRE”. The  strobe candela 
rating shall be provided in accordance with NFPA 72  and UL 1971 
requirements (minimum 177cd). Speaker units where i ndicated shall be 
flush ceiling mounted units and operate on 25/70 VR MS with field 
selectable output taps from 0.5 to 2.0 Watts. All s peakers shall 
produce a nominal sound output of 84 dBA at 10 feet  (3m). Frequency 
response shall be a minimum of 400 HZ to 4000 HZ. T he back of each 
speaker shall be sealed to protect the speaker cone  from damage and 
dust.  

2.  All speaker/strobe devices installed, as surface mo unted ceiling devices 
shall be mounted on a color-coordinated manufacture r’s listed surface 
backbox. All speaker/strobe devices installed in lo cations exposed to 
the weather or installed in wet/damp locations shal l be listed for that 
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application and mounted on manufacturer’s backbox l isted for weather 
proof applications. 

3.  Proper installation and spacing shall be in accorda nce with all NFPA 72 
requirements and manufacturers recommendations. In addition to the 
locations indicated on the contract documents the c ontractor shall be 
responsible for determining exact placement of all devices and shall 
locate and install all devices based on NFPA 72 req uirements for voice 
intelligibility.   

 
M.  Speaker Assembly (Wall Mounted): 

 
1.  Speaker units indicated as wall mounted non-strobe units indicated 

shall be flush wall mounted units and operate on 25 /70 VRMS with field 
selectable output taps from 0.5 to 2.0 Watts. All s peakers shall 
produce a nominal sound output of 84 dBA at 10 feet  (3m). Frequency 
response shall be a minimum of 400 HZ to 4000 HZ. T he back of each 
speaker shall be sealed to protect the speaker cone  from damage and 
dust.  

2.  Furnish and install wire guards on all speaker/stro be units, where 
indicated on contract drawings.  

3.  All speaker devices installed, as surface mounted d evices shall be 
mounted on a color-coordinated manufacturer’s liste d surface backbox. 
All speaker devices installed in locations exposed to the weather or 
installed in wet/damp locations shall be listed for  that application 
and mounted on manufacturer’s backbox listed for we ather proof 
applications. 

4.  Proper installation and spacing shall be in accorda nce with all NFPA 72 
requirements and manufacturers recommendations. In addition to the 
locations indicated on the contract documents the c ontractor shall be 
responsible for determining exact placement of all devices and shall 
locate and install all devices based on NFPA 72 req uirements for voice 
intelligibility.   

 
N.  Speaker Assembly (Ceiling Mounted): 

 
1.  Speaker units indicated as ceiling mounted non-stro be units indicated 

shall be flush ceiling mounted units and operate on  25/70 VRMS with 
field selectable output taps from 0.5 to 2.0 Watts.  All speakers shall 
produce a nominal sound output of 84 dBA at 10 feet  (3m). Frequency 
response shall be a minimum of 400 HZ to 4000 HZ. T he back of each 
speaker shall be sealed to protect the speaker cone  from damage and 
dust.  

2.  All speaker devices installed, as surface mounted c eiling devices shall 
be mounted on a color-coordinated manufacturer’s li sted surface 
backbox. All speaker devices installed in locations  exposed to the 
weather or installed in wet/damp locations shall be  listed for that 
application and mounted on manufacturer’s backbox l isted for weather 
proof applications. 

3.  Proper installation and spacing shall be in accorda nce with all NFPA 72 
requirements and manufacturers recommendations. In addition to the 
locations indicated on the contract documents the c ontractor shall be 
responsible for determining exact placement of all devices and shall 
locate and install all devices based on NFPA 72 req uirements for voice 
intelligibility.   

 
O.  Visual Flashing Strobe 
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1.  Furnish and install where indicated on drawings “sy nchronized” strobe 

notification appliances.  The strobe lens shall be clear and the housing 
engraved, “FIRE”. The contractor shall be responsib le for providing the 
required candela rating for each strobe light based  on the device 
location in accordance with all requirements of NFP A 72 and UL 1971. 

2.  Furnish and install wire guards on all Strobe units , where indicated on 
contract drawings.  

3.  All strobe devices installed, as surface mounted de vices shall be 
mounted on a color-coordinated manufacturer’s liste d surface back-box. 
All strobe devices installed in locations exposed t o the weather or 
installed in wet/damp locations shall be listed for  that application 
and mounted on manufacturer’s back-box listed for w eatherproof 
applications. 

P.  Batteries: 
 

1.  The batteries shall be sealed Gel Cell type, 12-vol t nominal. 
2.  The battery shall have sufficient capacity to power  the complete fire 

alarm system and all ancillary control units in the ir entirety for not 
less than (60) sixty hours plus (5) five minutes of  continuous 
operation of all system notification appliances upo n any loss of normal 
AC power. 

 
PART 3 – EXECUTION 
 

3.1  COORDINATION 
A.  Comply with all requirements of specification secti on 28 05 00. 

 

3.2  PROTECTION OF EQUIPMENT 
A.  Comply with all requirements of specification secti on 28 05 00. 
 

3.3  INSTALLATION 
A.  In addition to all requirements as specified by spe cification section 28 05 

00 the fire alarm system shall also be provided in accordance with the 
following requirements:  

 
1.  All fire alarm system wiring shall be installed  in strict compliance 

with all the provisions of NEC-Article 760 A and C,  Power-Limited Fire 
Protective Signaling Circuits or if required may be  reclassified as 
non-power limited and wired in accordance with NEC- Article 760.  Upon 
completion, the contractor shall so certify in writ ing to the VA’s 
Contracting Officer and Design Professional of such  compliance.  

2. All fire alarm system wiring shall be installed in dedicated conduits 
or raceways. Refer to specification section 28 05 0 0 and related 
Division 26 specification sections for additional i nformation.  

3. Installation of all equipment and devices that p ertain to other work in 
the contract shall be closely coordinated with the appropriate trade 
contractors. Coordinate with the VA’s Contracting O fficer and Design 
Professional for connection and location to the bui lding’s PSTN 
circuits and location of RJ31-X phone jacks for the  proper connection 
and programming to Government’s alarm monitoring se rvice.  

4. The contractor shall clean all dirt and debris f rom the inside and the 
outside of the fire alarm equipment after completio n of the 
installation. 

 
3.4  EQUIPMENT PROTECTION 
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A.   Comply with all requirements of specification sect ion 28 05 00. 

 
1.  Examine all physical and environmental conditions, door hardware 

specifications, equipment locations and wide area n etwork connectivity 
requirements impacting the installation of the syst ems and report any 
unsatisfactory conditions in writing to the Owner a nd Design 
Professional. 

 

3.5  WORK PERFORMANCE 
 

A.  In addition to all requirements as specified by Spe cification Section 28 05 
00 the fire alarm and signaling system shall also b e provided in accordance 
with the following requirements:  

 
1.  Prior to the final programming of any systems, the Contractor shall 

provide a review with VA’s Contracting Officer and Design Professional 
addressing all system features, functions, operatio ns, integrated system 
responses, graphic maps and related operational pro gramming.  
 

a.  Failure to provide this review and get final sign-o ff prior to 
programming shall result in any costs related to ch anges requested 
by Owner and Design Professional as not being charg ed to the 
project. 

 

3.6  EQUIPMENT/CABLE INSTALLATION AND REQUIREMENTS 
 

A.   Comply with all requirements of specification sect ion 28 05 00. 
 
3.7  ELECTRICAL POWER DISTRIBUTION  
 

A.   Comply with all requirements of specification sect ion 28 05 00. 
 
3.8  TRANSIENT VOLTAGE SUPPRESSION 
 

A.   Comply with all requirements of specification sect ion 28 05 00. 
 
3.9  GROUNDING AND BONDING 
 

A.   Comply with all requirements of specification sect ion 28 05 00. 
 
3.10  EQUIPMENT IDENTIFICATION 
 

A.   Comply with all requirements of specification sect ion 28 05 00. 
 

3.11  MAINTENANCE & SERVICE 
 
A.   Comply with all requirements of specification sect ion 28 05 00. 

 

3.12  WARRANTY 
 

A.   Comply with all requirements of specification sect ion 28 05 00. 
 
3.13  FIELD SERVICES 
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A.  Testing 
 

1.  In addition to all requirements as specified by Spe cification Section 
28 05 00 the fire alarm system shall also comply wi th the following 
requirements: 
a.  The completed fire alarm system shall be fully test ed in accordance 

with all NFPA 72 testing and certification requirem ents. Upon 
completion of a successful testing, the contractor shall so certify 
in writing to the VA’s Contracting Officer and Desi gn Professional 
all testing was completed, certified and left in fi rst class 
operational condition, the contractor shall submit to the VA’s 
Contracting Officer and Design Professional for rev iew all 
completed NFPA 72 certification, calibration and te st reports prior 
to final acceptance..  

b.  In addition the contractor shall provide to the VA’ s Contracting 
Officer and Design Professional written documentati on of all 
testing, cleaning, threshold settings, and sensitiv ity readings for 
each automatic smoke-sensing device within the syst em. 

c.  The service of a competent, factory-trained enginee r or NICET Level 
III technician authorized by the equipment manufact urer and 
licensed by the state shall be provided to technica lly supervise 
installation and participate during initial system start-up, final 
testing and assist the Authority Having Jurisdictio n during final 
acceptance testing.  

d.  At the final inspection, a factory-trained represen tative of the 
equipment manufacturer shall demonstrate to the VA’ s Contracting 
Officer and Design Professional that the system fun ctions properly 
in every respect and is in full compliance with the  contract 
documents. This requirement is in addition, to all testing 
requirements listed in specification section 28 05 00 and related 
specification sections.   

e.  Provide a minimum of two 4-hour training classes at  the project 
location. Include training manuals, video instructi ons and hands-on 
demonstrations in the operation of all system compo nents. Resubmit 
to the VA’s Contracting Officer and Design Professi onal in advance 
all lesson plans outlying training procedures, cour se outlines and 
objectives. Coordinate with the VA’s Contracting Of ficer and Design 
Professional in advance of all training dates and s chedules.  

f.  The contractor shall provide a typewritten framed " Sequence of 
Operation." Posted at the main fire alarm control p anel and at all 
remote annunciator panel locations. 

g.  Provide written notification to the VA’s Contractin g Officer and 
Design Professional of the systems condition before  and after 
service, exact components that were tested, detecto r sensitivity 
readings, battery conditions and overall status of the system. 

 
2.  Inspections 

  
a.  At the completion of the project and prior to final  acceptance of 

the Work, provide evidence to the VA’s Contracting Officer and 
Design Professional of all final tests, inspections , certifications 
and approvals of the Authorities Having Jurisdictio n (where 
required by the governing municipality).  

  
END OF SECTION  
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EARTHWORK (SHORT FORM) 
31 20 11 - 1 

SECTION 31 20 11 
EARTHWORK (SHORT FORM) 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the requirements for furn ishing all equipment, 

materials, labor and techniques for earthwork inclu ding excavation, 

fill, backfill and site restoration utilizing ferti lizer, seed and/or 

sod. 

1.2 DEFINITIONS 

A. Unsuitable Materials: 

1. Fills: Topsoil, frozen materials; construction m aterials and 

materials subject to decomposition; clods of clay a nd stones larger 

than 75 mm (3 inches); organic materials, including  silts, which are 

unstable; and inorganic materials, including silts,  too wet to be 

stable. 

2. Existing Subgrade (except footings): Same materi als as above 

paragraph, that are not capable of direct support o f slabs, pavement, 

and similar items, with the possible exception of i mprovement by 

compaction, proof-rolling, or similar methods of im provement. 

3. Existing Subgrade (footings only): Same as Parag raph 1, but no fill 

or backfill. If materials differ from design requir ements, excavate 

to acceptable strata subject to Contracting Officer  Representative's 

approval. 

B. Earthwork: Earthwork operations required within the new construction 

area. It also includes earthwork required for auxil iary structures and 

buildings and sewer and other trenchwork throughout  the job site. 

C. Degree of Compaction: Degree of compaction is ex pressed as a percentage 

of maximum density obtained by the test procedure p resented in AASHTO 

T99.  

D. The term fill means fill or backfill as appropri ate. 

1.3 RELATED WORK 

A. Safety Requirements: Section 00 72 00, GENERAL C ONDITIONS, Article, 

ACCIDENT PREVENTION. 

B. Protection of existing utilities, fire protectio n services, existing 

equipment, roads, and pavements: Section 01 00 00, GENERAL REQUIREMENTS. 

C. Subsurface Investigation: Section 01 00 00, GENE RAL REQUIREMENTS, 

Article, PHYSICAL DATA. 
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1.4 CLASSIFICATION OF EXCAVATION 

A. Unclassified Excavation: Removal and disposal of  pavements and other 

man-made obstructions visible on the surface; utili ties, and other items 

including underground structures indicated to be de molished and removed; 

together with any type of materials regardless of c haracter of material 

and obstructions encountered. 

B. Rock Excavation: 

1. Solid ledge rock (igneous, metamorphic, and sedi mentary rock). 

2. Bedded or conglomerate deposits so cemented as t o present 

characteristics of solid rock which cannot be excav ated without 

blasting; or the use of a modern power excavator (s hovel, backhoe, or 

similar power excavators) of no less than 0.75 m3 ( 1 cubic yard) 

capacity, properly used, having adequate power and in good running 

condition. 

3. Boulders or other detached stones each having a volume of 0.4 m3 (1/2 

cubic yard) or more. 

1.5 MEASUREMENT AND PAYMENT FOR EXCAVATION 

A. Measurement: The unit of measurement for excavat ion and borrow will be 

the cubic yard, computed by the average end area me thod from cross 

sections taken before and after the excavation and borrow operations, 

including the excavation for ditches, gutters, and channel changes, when 

the material is acceptably utilized or disposed of as herein specified.  

Quantities should be computed by a Registered Profe ssional Land Surveyor 

or Registered Civil Engineer, specified in Section 01 00 00, GENERAL 

REQUIREMENTS. The measurement will include authoriz ed excavation for 

rock, authorized excavation of satisfactory subgrad e soil, and the 

volume of loose, scattered rocks and boulders colle cted within the 

limits of the work; allowance will be made on the s ame basis for 

selected backfill ordered as replacement.  The meas urement will not 

include the volume of subgrade material or other ma terial used for 

purposes other than directed.  The volume of overbu rden stripped from 

borrow pits and the volume of excavation for ditche s to drain borrow 

its, unless used as borrow material, will not be me asured for payment.  

The measurement will not include the volume of any excavation performed 

prior to taking of elevations and measurements of t he undisturbed grade. 
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1.6 MEASUREMENT AND PAYMENT FOR ROCK EXCAVATION 

A. Measurement: Cross section and measure the uncov ered and separated 

materials, and compute quantities by the Registered  Professional Land 

Surveyor or Registered Civil Engineer, specified in  Section 01 00 00, 

GENERAL REQUIREMENTS. Do not measure quantities bey ond the following 

limits: 

1. 300 mm (12 inches) outside of the perimeter of f ormed footings. 

2. 600 mm (24 inches) outside the face of concrete work for which forms 

are required, except for footings. 

3. 150 mm (6 inches) below the bottom of pipe and n ot more than the pipe 

diameter plus 600 mm (24 inches) in width for pipe trenches. 

4. The outside dimensions of concrete work for whic h no forms are 

required (trenches, conduits, and similar items not  requiring forms). 

  B. Payment: No separate payment shall be made for  rock excavation 

quantities shown. The contract price and time will be adjusted for 

overruns or underruns in accordance with Articles, DIFFERING SITE 

CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the G ENERAL CONDITIONS as 

applicable.  

1.7 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT DATA 

AND SAMPLES. 

B. Rock Excavation Report: 

1. Certification of rock quantities excavated. 

2. Excavation method. 

3. Labor. 

4. Equipment. 

5. Land Surveyor's or Civil Engineer's name and off icial registration 

stamp. 

6. Plot plan showing elevations. 

C. Contractor shall submit procedure and location f or disposal of unused 

satisfactory material. Proposed source of borrow ma terial. Notification 

of encountering rock in the project.  Advance notic e on the opening of 

excavation or borrow areas. Advance notice on shoul der construction for 

rigid pavements. 

D. Qualifications of the commercial testing laborat ory or Contractor’s 

Testing facility shall be submitted. 
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1.8 APPLICABLE PUBLICATIONS 

A. Publications listed below form a part of this sp ecification to the 

extent referenced. Publications are referenced in t he text by the basic 

designation only. 

B. American Nursery and Landscape Association (ANLA ): 

2004....................American Standard for Nurse ry Stock 

C. American Association of State Highway and Transp ortation Officials 

(AASHTO): 

T99-10..................Moisture-Density Relations of Soils Using a 2.5 

kg (5.5 lb) Rammer and a 305 mm (12 inch) Drop  

T180-10.................Standard Method of Test for  Moisture-Density 

Relations of Soils Using a 4.54-kg [10 lb] 

Rammer and a 457 mm (18 inch) Drop 

D. American Society for Testing and Materials (ASTM ): 

C33-03..................Concrete Aggregate 

D698-e1.................Laboratory Compaction Chara cteristics of Soil 

Using Standard Effort 

D1140-00................Amount of Material in Soils  Finer than the No. 

200 (75-micrometer) Sieve 

D1556-00................Standard Test Method for De nsity and Unit Weight 

of Soil in Place by the Sand-Cone Method  

D1557-09................Laboratory Compaction Chara cteristics of Soil 

Using Modified Effort 

D2167-94 (2001).........Standard Test Method for De nsity and Unit Weight 

of Soil in Place by the Rubber Balloon Method 

D2487-06................Standard Classification of Soil for Engineering 

Purposes (Unified Soil Classification System)  

D6938-10................Standard Test Methods for D ensity of Soil and 

Soil-Aggregate in Place by Nuclear Methods 

(Shallow Depth)  

E. Standard Specifications of New York State Depart ment of Transportation, 

latest revision.  
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Fills: Materials approved from on site and off s ite sources having a 

minimum dry density of 1760 kg/m3 (110 pcf), a maxi mum Plasticity Index 

of 6, and a maximum Liquid Limit of 30. 

B. Granular Fill: 

1. Under concrete slab, granular fill shall consist  of clean, poorly 

graded crushed rock, crushed gravel, or uncrushed g ravel placed 

beneath a building slab with or without a vapor bar rier to cut off 

the capillary flow of pore water to the area immedi ately below.  Fine 

aggregate grading shall conform to ASTM C33 with a maximum of 3 

percent by weight passing ASTM D1140, 75 micrometer s (No. 200) sieve, 

or 37.5 mm (1-1/2 inches) and no more than 2 percen t by weight 

passing the 4.75 mm (No. 4) size sieve or coarse ag gregate Size 57, 

67, or 77. 

C. Fertilizer: (5-10-5) delivered to site in unopen ed containers that 

clearly display the manufacturer's label, indicatin g the analysis of the 

contents. 

D. Seed: Grass mixture comparable to existing turf delivered to site in 

unopened containers that clearly display the manufa cturer's label, 

indicating the analysis of the contents. 

E. Requirements For Offsite Soils: Offsite soils br ought in for use as 

backfill shall be tested for TPH, BTEX and full TCL P including 

ignitability, corrosivity and reactivity. Backfill shall contain less 

than 100 parts per million (ppm) of total hydrocarb ons (TPH) and less 

than 10 ppm of the sum of Benzene, Toleune, Ethyl B enzene, and Xylene 

(BTEX)and shall not fail the TCLP test.  TPH concen trations shall be 

determined by using EPA 600/4-79/020 Method 418.1.  BTEX concentrations 

shall be determined by using EPA SW-846.3-3a Method 5030/8020.  TCLP 

shall be performed in accordance with EPA SW-846.3- 3a Method 1311.  

Provide Borrow Site Testing for TPH, BTEX and TCLP from a composite 

sample of material from the borrow site, with at le ast one test from 

each borrow site.  Material shall not be brought on  site until tests 

have been approved by the Contracting Officer Repre sentative.  

 

 

 

  F. Buried Warning and Identification Tape: Polyet hylene plastic and 

metallic core or metallic-faced, acid- and alkali-r esistant polyethylene 
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plastic warning tape manufactured specifically for warning and 

identification of buried utility lines.  Provide ta pe on rolls, 3 inch 

minimum width, color coded as specific below for th e intended utility 

with warning and identification imprinted in bold b lack letters 

continuously over the entire tape length.  Warning and identification to 

read, “CAUTION, BURIED (intended service) LINE BELO W” or similar 

wording.  Color and printing shall be permanent, Un affected by moisture 

or soil. Warning tape color codes: 

   Red:  Electric 

   Yellow: Gas, Oil, Dangerous Materials 

   Orange: Telephone and Other Communications 

   Blue:  Water Systems 

   Green:  Sewer Systems 

   White:  Steam Systems 

   Gray:  Compressed Air 

G. Warning Tape for Metallic Piping:  Acid and alka li-resistant 

polyethylene plastic tape conforming to the width, color, and printing 

requirements specified above.  Minimum thickness of  tape shall be 0.076 

mm (0.003 inch).  Tape shall have a minimum strengt h of 10.3 MPa (1500 

psi) lengthwise, and 8.6 MPa (1250 psi) crosswise, with a maximum 350 

percent elongation.  

H. Detectable Warning Tape for Non-Metallic Piping:  Polyethylene plastic 

tape conforming to the width, color, and printing r equirements specified 

above.  Minimum thickness of the tape shall be 0.10 2 mm (0.004 inch). 

Tape shall have a minimum strength of 10.3 MPa (150 0 psi) lengthwise and 

8.6 MPa (1250 psi) crosswise.  Tape shall be manufa ctured with integral 

wires, foil backing, or other means of enabling det ection by a metal 

detector when tape is buried up to 0.9 m(3 feet) de ep.  Encase metallic 

element of the tape in a protective jacket or provi de with other means 

of corrosion protection.  

I. Detection Wire For Non-Metallic Piping:  Detecti on wire shall be 

Insulated single strand, solid copper with a minimu m of 12 AWG.   

 

PART 3 - EXECUTION 

3.1 SITE PREPARATION 

A. Clearing: Clearing within the limits of earthwor k operations as 

described or designated by the Contracting Officer Representative. Work 

includes removal of trees, shrubs, fences, foundati ons, incidental 
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structures, paving, debris, trash and any other obs tructions. Remove 

materials from the Medical Center. 

B. Grubbing: Remove stumps and roots 75 mm (3 inche s) and larger diameter. 

Undisturbed sound stumps, roots up to 75 mm (3 inch es) diameter, and 

nonperishable solid objects which will be a minimum  of 900 mm (3 feet) 

below subgrade or finished embankment may be left.  

C. Trees and Shrubs: Trees and shrubs, not shown fo r removal, may be 

removed from the areas within 4500 mm (15 feet) of new construction and 

2250 mm (7’-6”) of utility lines if such removal is  approved in advance 

by the Contracting Officer Representative. Remove m aterials from the 

Medical Center.  Trees and shrubs, shown to be tran splanted, shall be 

dug with a ball of earth and burlapped in accordanc e with the latest 

issue of the, "American Standard for Nursery Stock" , of the American 

Association of Nurserymen, Inc. Transplant trees an d shrubs to a 

permanent or temporary position within two hours af ter digging. Maintain 

trees and shrubs held in temporary locations by wat ering as necessary 

and feeding semi-annually with liquid fertilizer wi th a minimum analysis 

of 5 percent nitrogen, 10 percent phosphorus and 5 percent potash. 

Maintain plants moved to permanent positions as spe cified for plants in 

temporary locations until the conclusion of the con tract. Box, and 

otherwise protect from damage, existing trees and s hrubs which are not 

shown to be removed in the construction area. Repai r immediately damage 

to existing trees and shrubs by trimming, cleaning and painting damaged 

areas, including the roots, in accordance with stan dard industry 

horticultural practice for the geographic area and plant species. 

Building materials shall not be stored closer to tr ees and shrubs that 

are to remain, than the farthest extension of their  limbs. 

D. Stripping Topsoil: Unless otherwise indicated on  the drawings, the 

limits of earthwork operations shall extend anywher e the existing grade 

is filled or cut or where construction operations h ave compacted or 

otherwise disturbed the existing grade or turf. Str ip topsoil as defined 

herein, or as indicated in the geotechnical report,  from within the 

limits of earthwork operations as specified above u nless specifically 

indicated or specified elsewhere in the specificati ons or shown on the 

drawings. Topsoil shall be fertile, friable, natura l topsoil of loamy 

character and characteristic of the locality. Topso il shall be capable 

of growing healthy horticultural crops of grasses. Stockpile topsoil and 

protect as directed by the Contracting Officer Repr esentative. Eliminate 

foreign material, such as weeds, roots, stones, sub soil, frozen clods, 



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement 
  for Acupuncture/Chiropractic 
  Final Submission 
                    VA master 10-01-12 

 

EARTHWORK (SHORT FORM) 
31 20 11 - 8 

and similar foreign materials, larger than 0.014 m3  (1/2 cubic foot) in 

volume, from soil as it is stockpiled. Retain topso il on the station. 

Remove foreign materials larger than 50 mm (2 inche s) in any dimension 

from topsoil used in final grading. Topsoil work, s uch as stripping, 

stockpiling, and similar topsoil work, shall not, u nder any 

circumstances, be carried out when the soil is wet so that the tilth of 

the soil will be destroyed. 

1. Concrete Slabs and Paving: Score deeply or saw c ut to ensure a neat, 

straight cut, sections of existing concrete slabs a nd paving to be 

removed where excavation or trenching occurs. Exten d pavement section 

to be removed a minimum of 300 mm (12 inches) on ea ch side of widest 

part of trench excavation and insure final score li nes are 

approximately parallel unless otherwise indicated. Remove material 

from the Medical Center. 

E. Disposal: All materials removed from the propert y shall be disposed of 

at a legally approved site, for the specific materi als, and all removals 

shall be in accordance with all applicable Federal,  State and local 

regulations. No burning of materials is permitted o nsite.  

3.2 EXCAVATION 

A. Shoring, Sheeting and Bracing: Shore, brace, or slope to its angle of 

repose banks of excavations to protect workmen, ban ks, adjacent paving, 

structures, and utilities, in compliance with OSHA requirements. 

1. Extend shoring and bracing to the bottom of the excavation. Shore 

excavations that are carried below the elevations o f adjacent 

existing foundations. 

2. If the bearing of any foundation is disturbed by  excavating, improper 

shoring or removal of shoring, placing of backfill,  and similar 

operations, provide a concrete fill support under d isturbed 

foundations, as directed by Contracting Officer Rep resentative, at no 

additional cost to the Government. Do not remove sh oring until 

permanent work in excavation has been inspected and  approved by 

Contracting Officer Representative. 

B. Excavation Drainage: Operate pumping equipment, and/or provide other 

materials, means and equipment as required, to keep  excavations free of 

water and subgrades dry, firm, and undisturbed unti l approval of 

permanent work has been received from Contracting O fficer 

Representative. Approval by the Contracting Officer  Representative is 

also required before placement of the permanent wor k on all subgrades. 

When subgrade for foundations has been disturbed by  water, remove the 
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disturbed material to firm undisturbed material aft er the water is 

brought under control. Replace disturbed subgrade i n trenches by 

mechanically tamped sand or gravel. When removed di sturbed material is 

located where it is not possible to install and pro perly compact 

disturbed subgrade material with mechanically compa cted sand or gravel, 

the Contracting Officer Representative should be co ntacted to consider 

the use of flowable fill. Groundwater flowing towar d or into excavations 

shall be controlled to prevent sloughing of excavat ion slopes and walls, 

boils, uplift and heave in the excavation and to el iminate interference 

with orderly progress of construction.  French drai ns, sumps, ditches or 

trenches will not be permitted within 0.9 m (3 feet ) of the foundation 

of any structure, except with specific written appr oval, and after 

specific contractual provisions for restoration of the foundation area 

have been made.  Control measures shall be taken by  the time the 

excavation reaches the water level in order to main tain the integrity of 

the in situ material.   

C. Blasting: Blasting shall not be permitted.  

D. Site Earthwork: Excavation shall be accomplished  as required by drawings 

and specifications. Remove subgrade materials that are determined by the 

Contracting Officer Representative as unsuitable, a nd replace with 

acceptable material.  If there is a question as to whether material is 

unsuitable or not, the Contractor shall obtain samp les of the material, 

under the direction of the Contracting Officer Repr esentative, and the 

materials shall be examined by an independent testi ng laboratory for 

soil classification to determine whether it is unsu itable or not. 

Testing of the soil shall be performed by the VA Te sting Laboratory. 

When unsuitable material is encountered and removed , the contract price 

and time will be adjusted in accordance with Articl es, DIFFERING SITE 

CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the G ENERAL CONDITIONS as 

applicable. Adjustments to be based on meters (yard age) in cut section 

only. 

 

 

E. Finished elevation of subgrade shall be as follo ws: 

1. Pavement Areas - bottom of the pavement or base course as applicable. 

2. Planting and Lawn Areas - 100 mm (4 inches) belo w the finished grade, 

unless otherwise specified or indicated on the draw ings. 
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3.3 FILLING AND BACKFILLING 

A. General: Do not fill or backfill until all debri s, unsatisfactory soil 

materials, obstructions, and deleterious materials have been removed 

from the excavation. Proof-roll exposed subgrades w ith a fully loaded 

dump truck. Use excavated materials or borrow for f ill and backfill, as 

applicable. Do not use unsuitable excavated materia ls. Do not backfill 

until foundation walls have been completed above gr ade and adequately 

braced, waterproofing or dampproofing applied, and pipes coming in 

contact with backfill have been installed, and insp ected and approved by 

Contracting Officer Representative. 

B. Proof-rolling Existing Subgrade: - Proof rolling  shall be done on an 

exposed subgrade free of surface water (wet conditi ons resulting from 

rainfall) which would promote degradation of an oth erwise acceptable 

subgrade.  After stripping, proof roll the existing  subgrade with six 

passes of a 13.6 meter tons (15 ton), pneumatic-tir ed roller.  Operate 

the roller in a systematic manner to ensure the num ber of passes over 

all areas, and at speeds between 4 to 5.5 km/hour ( 2 1/2 to 3 1/2 mph).  

When proof rolling, one-half of the passes made wit h the roller shall be 

in a direction perpendicular to the other passes.  Notify the 

Contracting Officer Representative a minimum of 3 d ays prior to proof 

rolling.  Proof rolling shall be performed in the p resence of the 

Contracting Officer Representative.  Rutting or pum ping of material 

shall be undercut as directed by the Contracting Of ficer Representative 

to a depth of 18 inches and replaced with fill and backfill material.   

C. Placing: Place material in horizontal layers not  exceeding 200 mm (8 

inches) in loose depth and then compacted. Do not p lace material on 

surfaces that are muddy, frozen, or contain frost. 

D. Compaction: Use approved equipment (hand or mech anical) well suited to 

the type of material being compacted. Do not operat e mechanized 

vibratory compaction equipment within 3000 mm (10 f eet) of new or 

existing building walls without the prior approval of the Contracting 

Officer Representative. Moisten or aerate material as necessary to 

provide the moisture content that will readily faci litate obtaining the 

specified compaction with the equipment used. Compa ct each layer to not 

less than 95 percent of the maximum density determi ned in accordance 

with the following test method AASHTO D1557 Method A. Backfill adjacent 

to any and all types of structures shall be placed and compacted to at 

least 90 percent laboratory maximum density for coh esive materials or 95 

percent laboratory maximum density for cohesion-les s materials to 
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prevent wedging action or eccentric loading upon or  against the 

structure. 

E. Borrow Material: Borrow material shall be select ed to meet the 

requirements and conditions of the particular fill or embankment for 

which it is to be used.  Borrow material shall be o btained from approved 

private sources.  Unless otherwise provided in the contract, the 

Contractor shall obtain from the owners the right t o procure material, 

pay royalties and other charges involved, and bear the expense of 

developing the sources, including rights-of-way for  hauling.  Borrow 

material from approved sources on Government-contro lled land may be 

obtained without payment of royalties.  Unless spec ifically provided, no 

borrow shall be obtained within the limits of the p roject site without 

prior written approval.  Necessary clearing, grubbi ng, and satisfactory 

drainage of borrow pits and the disposal of debris thereon shall be 

considered related operations to the borrow excavat ion. 

F. Opening and Drainage of Excavation and Borrow Pi ts: The Contractor shall 

notify the Contracting Officer Representative suffi ciently in advance of 

the opening of any excavation or borrow pit to perm it elevations and 

measurements of the undisturbed ground surface to b e taken.  Except as 

otherwise permitted, borrow pits and other excavati on areas shall be 

excavated providing adequate drainage.  Overburden and other spoil 

material shall be transported to designated spoil a reas or otherwise 

disposed of as directed.  Borrow pits shall be neat ly trimmed and 

drained after the excavation is completed.  The Con tractor shall ensure 

that excavation of any area, operation of borrow pi ts, or dumping of 

spoil material results in minimum detrimental effec ts on natural 

environmental conditions. 

3.4 GRADING 

A. General: Uniformly grade the areas within the li mits of this section, 

including adjacent transition areas. Smooth the fin ished surface within 

specified tolerance. Provide uniform levels or slop es between points 

where elevations are indicated, or between such poi nts and existing 

finished grades. Provide a smooth transition betwee n abrupt changes in 

slope. 

B. Cut rough or sloping rock to level beds for foun dations. In unfinished 

areas fill low spots and level off with coarse sand  or fine gravel. 

C. Slope backfill outside the building away from th e building walls for a 

minimum distance of 3048 mm (10 feet)at a minimum f ive percent (5%) 

slope. 
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D. The finished grade shall be 150 mm (6 inches) be low bottom line of 

windows or other building wall openings unless grea ter depth is shown. 

E. Place crushed stone or gravel fill under concret e slabs on grade tamped 

and leveled. The thickness of the fill shall be 150  mm (6 inches), 

unless otherwise indicated. 

F. Finish subgrade in a condition acceptable to the  Contracting Officer 

Representative at least one day in advance of the p aving operations. 

Maintain finished subgrade in a smooth and compacte d condition until the 

succeeding operation has been accomplished. Scarify , compact, and grade 

the subgrade prior to further construction when app roved compacted 

subgrade is disturbed by contractor's subsequent op erations or adverse 

weather. 

G. Grading for Paved Areas: Provide final grades fo r both subgrade and base 

course to +/- 6 mm (0.25 inches) of indicated grade s. 

3.5 LAWN AREAS 

A. General: Harrow and till to a depth of 100 mm (4  inches), new or 

existing lawn areas to remain, which are disturbed during construction. 

Establish existing or design grades by dragging or similar operations. 

Do not carry out lawn areas earthwork out when the soil is wet so that 

the tilth of the soil will be destroyed. Plant bed must be approved by 

Contracting Officer Representative before seeding o r sodding operation 

begins. 

B. Finished Grading: Begin finish grading after rou gh grading has had 

sufficient time for settlement. Scarify subgrade su rface in lawn areas 

to a depth of 100 mm (4 inches). Apply topsoil so t hat after normal 

compaction, dragging and raking operations (to brin g surface to 

indicated finish grades) there will be a minimum of  100 mm (4 inches) of 

topsoil over all lawn areas; make smooth, even surf ace and true grades, 

which will not allow water to stand at any point. S hape top and bottom 

of banks to form reverse curves in section; make ju nctions with 

undisturbed areas to conform to existing topography . Solid lines within 

grading limits indicate finished contours. Existing  contours, indicated 

by broken lines are believed approximately correct but are not 

guaranteed. 

C. Fertilizing: Incorporate fertilizer into the soi l to a depth of 100 mm 

(4 inches) at a rate of 12 kg/100 m2 (25 pounds per  1000 square feet). 

D. Seeding: Seed at a rate of 2 kg/100 m2 (4 pounds  per 1000 square feet) 

and accomplished only during periods when uniform d istribution may be 

assured. Lightly rake seed into bed immediately aft er seeding. Roll 
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seeded area immediately with a roller not to exceed  225 kg/m (150 pounds 

per foot) of roller width. 

E. Watering: The Contracting Officer Representative  is responsible for 

having adequate water available at the site. As sod ding is completed in 

any one section, the entire sodded area shall be th oroughly irrigated by 

the contractor, to a sufficient depth, that the und erside of the new sod 

pad and soil, immediately below sod, is thoroughly wet. Contracting 

Officer Representative will be responsible for sod after installation 

and acceptance. 

3.6 DISPOSAL OF UNSUITABLE AND EXCESS EXCAVATED MATERIAL 

A. Disposal: Remove surplus satisfactory soil and w aste material, including 

unsatisfactory soil, trash, and debris, and legally  dispose of it off 

Medical Center property. 

B. Place excess excavated materials suitable for fi ll and/or backfill on 

site where directed. 

C. Remove from site and dispose of any excess excav ated materials after all 

fill and backfill operations have been completed. 

D. Segregate all excavated contaminated soil design ated by the Contracting 

Officer Representative from all other excavated soi ls, and stockpile on 

site on two 0.15 mm (6 mil) polyethylene sheets wit h a polyethylene 

cover. A designated area shall be selected for this  purpose. Dispose of 

excavated contaminated material in accordance with State and Local 

requirements. 

3.7 CLEAN-UP 

A. Upon completion of earthwork operations, clean a reas within contract 

limits, remove tools, and equipment. Provide site c lear, clean, free of 

debris, and suitable for subsequent construction op erations. Remove 

debris, rubbish, and excess material from the Medic al Center. 

 

 

- - - E N D - - - 





VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement 
  for Acupuncture/Chiropractic 
  Final Submission 
                    VA master 05-01-13 

 

CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS 
32 05 23 - 1 

SECTION 32 05 23 
CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS 

PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section shall cover site work concrete cons tructed upon the 

prepared subgrade and in conformance with the lines , grades, thickness, 

and cross sections shown on the Drawings. Construct ion shall include the 

following:  

B. Equipment Pads: Condensing Unit pads. 

1.2 RELATED WORK 

A. Section 00 72 00, GENERAL CONDITIONS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AN D SAMPLES 

C. Section 03 30 53, MISCELLANEOUS CAST-IN-PLACE CO NCRETE. 

D. Section 05 50 00, METAL FABRICATIONS. 

E. Section 31 20 00, EARTHWORK. 

1.3 DESIGN REQUIREMENTS 

A. Design all elements with the latest published ve rsion of applicable 

codes. 

1.4 WEATHER LIMITATIONS 

A. Hot Weather:  Follow the recommendations of ACI 305 or as specified to 

prevent problems in the manufacturing, placing, and  curing of concrete 

that can adversely affect the properties and servic eability of the 

hardened concrete. Methods proposed for cooling mat erials and 

arrangements for protecting concrete shall be made in advance of 

concrete placement and approved by Contracting Offi cer Representative. 

B. Cold Weather:  Follow the recommendations of ACI  306 or as specified to 

prevent freezing of concrete and to permit concrete  to gain strength 

properly. Use only the specified non-corrosive, non -chloride 

accelerator. Do not use calcium chloride, thiocyant es or admixtures 

containing more than 0.05 percent chloride ions. Me thods proposed for 

heating materials and arrangements for protecting c oncrete shall be made 

in advance of concrete placement and approved by Co ntracting Officer 

Representative. 
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1.5 SELECT SUBBASE MATERIAL JOB-MIX 

A. The Contractor shall retain a testing laboratory  to design a select 

subbase material mixture and submit a job-mix formu la to the Contracting 

Officer Representative, in writing, for approval. T he formula shall 

include the source of materials, gradation, plastic ity index, liquid 

limit, and laboratory compaction curves indicating maximum density at 

optimum moisture. Cost of the testing laboratory to  be included in the 

Contractor’s cost of project. 

1.6 SUBMITTALS 

Contractor shall submit the following: 

A. Manufacturers' Certificates and Data certifying that the following 

materials conform to the requirements specified.  

1. Expansion joint filler  

2. Hot-poured sealing compound  

3. Reinforcement  

4. Curing materials  

B. Jointing Plan for all concrete areas. 

C. Concrete Mix Design. 

D. Concrete Test Reports 

E. Construction Staking Notes from Surveyor. 

F. Data and Test Reports: Select subbase material.  

1. Job-mix formula.  

2. Source, gradation, liquid limit, plasticity inde x, percentage of 

wear, and other tests as specified and in reference d publications. 

1.7 APPLICABLE PUBLICATIONS 

 The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. Refer to the latest edition  of all referenced 

Standards and codes.  

A. American Association of State Highway and Transp ortation Officials 

(AASHTO):  

M147-65-UL..............Materials for Aggregate and  Soil-Aggregate 

Subbase, Base and Surface Courses (R 2004) 

M148-05-UL..............Liquid Membrane-Forming Com pounds for Curing 

Concrete (ASTM C309) 

M171-05-UL..............Sheet Materials for Curing Concrete (ASTM C171)  

M182-05-UL..............Burlap Cloth Made from Jute  or Kenaf and Cotton 

Mats 

B. American Society for Testing and Materials (ASTM ):  
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A82/A82M-07.............Standard Specification for Steel Wire, Plain, 

for Concrete Reinforcement 

A185/185M-07............Standard Specification for Steel Welded Wire 

Reinforcement, Plain, for Concrete 

A615/A615M-12...........Standard Specification for Deformed and Plain 

Carbon Steel Bars for Concrete Reinforcement 

A653/A653M-11...........Standard Specification for Steel Sheet, Zinc 

Coated (Galvanized) or Zinc Iron Alloy Coated 

(Galvannealed) by the Hot Dip Process 

A706/A706M-09b..........Standard Specification for Low Alloy Steel 

Deformed and Plain Bars for Concrete 

Reinforcement 

A767/A767M-09...........Standard Specification for Zinc Coated 

(Galvanized) Steel Bars for Concrete 

Reinforcement 

A775/A775M-07b..........Standard Specification for Epoxy Coated 

Reinforcing Steel Bars 

A820/A820M-11...........Standard Specification for Steel Fibers for 

Fiber Reinforced Concrete 

C31/C31M-10.............Standard Practice for Makin g and Curing Concrete 

Test Specimens in the field 

C33/C33M-11a............Standard Specification for Concrete Aggregates 

C39/C39M-12.............Standard Test Method for Co mpressive Strength of 

Cylindrical Concrete Specimens 

C94/C94M-12.............Standard Specification for Ready Mixed Concrete 

C143/C143M-10a..........Standard Test Method for Sl ump of Hydraulic 

Cement Concrete 

C150/C150M-12...........Standard Specification for Portland Cement  

C171-07.................Standard Specification for Sheet Materials for 

Curing Concrete 

C172/C172M-10...........Standard Practice for Sampl ing Freshly Mixed 

Concrete 

C173/C173M-10b..........Standard Test Method for Ai r Content of Freshly 

Mixed Concrete by the Volumetric Method 

C192/C192M-07...........Standard Practice for Makin g and Curing Concrete 

Test Specimens in the Laboratory 

C231/C231M-10...........Standard Test Method for Ai r Content of Freshly 

Mixed Concrete by the Pressure Method 
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C260/C260M-10a..........Standard Specification for Air Entraining 

Admixtures for Concrete 

C309-11.................Standard Specification for Liquid Membrane 

Forming Compounds for Curing Concrete 

C494/C494M-12...........Standard Specification for Chemical Admixtures 

for Concrete 

C618-12.................Standard Specification for Coal Fly Ash and Raw 

or Calcined Natural Pozzolan for Use in Concrete 

C666/C666M-03(2008).....Standard Test Method for Re sistance of Concrete 

to Rapid Freezing and Thawing 

D1751-04(2008)..........Standard Specification for Preformed Expansion 

Joint Filler for Concrete Paving and Structural 

Construction (Non-extruding and Resilient 

Bituminous Types) 

D4263-83(2012)..........Standard Test Method for In dicating Moisture in 

Concrete by the Plastic Sheet Method. 

D4397-10................Standard Specification for Polyethylene Sheeting 

for Construction, Industrial and Agricultural 

Applications 

C. American Welding Society (AWS): 

D1.4/D1.4M (2005).......Structural Welding Code - R einforcing Steel 

 

 

 

 

 

 

 

 

 

 

 

 

PART 2 - PRODUCTS  

2.1 GENERAL 

A. Concrete Type: Concrete shall be as per Table 1 – Concrete Type, air 

entrained. 

TABLE I – CONCRETE TYPE 
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 Concrete Strength Non-Air-
Entrained 

Air-Entrained 

 Min. 28 Day 
Comp. Str. 

Psi (MPa) 

Min. Cement 

lbs/c. yd 
(kg/m 3) 

Max. Water 
Cement 
Ratio 

Min. Cement 

lbs/c. yd 
(kg/m 3)  

Max. Water 

Cement 
Ratio 

Type A 5000 (35) 1,3  630 (375) 0.45 650 (385) 0.40 

Type B 4000 (30) 1,3  550 (325) 0.55 570 (340) 0.50 

Type C 3000 (25) 1,3  470 (280) 0.65 490 (290) 0.55 

Type D 3000 (25) 1,2  500 (300) * 520 (310) * 

 

1. If trial mixes are used, the proposed mix design  shall achieve a 

compressive strength 1200 psi (8.3 MPa) in excess o f the compressed 

strength. For concrete strengths above 5000 psi (35  Mpa), the 

proposed mix design shall achieve a compressive str ength 1400 psi 

(9.7 MPa) in excess of the compressed strength. 

2. For concrete exposed to high sulfate content soi ls maximum water 

cement ratio is 0.44. 

3. Determined by Laboratory in accordance with ACI 211.1 for normal 

concrete or ACI 211.2 for lightweight structural co ncrete. 

B. Maximum Slump: Maximum slump, as determined by A STM C143 with tolerances 

as established by ASTM C94, for concrete to be vibr ated shall be as 

shown in Table II. 

TABLE II – MAXIMUM SLUMP – INCHES (MM) 

TYPE MAXIMUM SLUMP* 

Curb & Gutter 3 inches (75 mm)  

Pedestrian Pavement 3 inches (75 mm)  

Vehicular Pavement 2 inches (50 mm) (Machine 
Finished)  

4 inches (100 mm) (Hand Finished) 

Equipment Pad 3 to 4 inches (75 to 100 mm)  

* For concrete to be vibrated: Slump as determined by ASTM C143. 
Tolerances as established by ASTM C94. 

 

2.2 REINFORCEMENT 

A. The type, amount, and locations of steel reinfor cement shall be as shown 

on the drawings and in the specifications.  

2.3 SELECT SUBBASE (WHERE REQUIRED) 

A. Subbase material shall consist of select granula r material composed of 

sand, sand-gravel, crushed stone, crushed or granul ated slag, with or 
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without soil binder, or combinations of these mater ials conforming to 

AASHTO M147, as follows. 

GRADE REQUIREMENTS FOR SOILS USED AS SUBBASE MATERIALS, 

BASE COURSES AND SURFACES COURSES 

AASHTO M147 Percentage Passing by Mass 

Sieve Size Grades 

(mm) (in) A B C D E F 

50 2 100 100     

25 1  75-95 100 100 100 100 

9.5 3/8 30-65 40-75 50-85 60-100   

4.47 No. 4 25-55 30-60 35-65 50-85 55-100 70-100 

2.00 No. 10 15-40 20-45 25-50 40-70 40-100 55-100 

0.425 No. 40 8-20 15-30 15-30 25-45 20-50 30-70 

0.075 No. 200 2-8 5-20 5-15 5-20 6-20 8-25 

  

B. Materials meeting other gradations than that not ed will be acceptable 

whenever the gradations are within a tolerance of t hree to five percent, 

plus or minus, of the single gradation established by the job-mix 

formula, or as recommended by the geotechnical engi neer and approved by 

the Contracting Officer Representative.  

C. Subbase material shall produce a compacted, dens e-graded course, meeting 

the density requirement specified herein.  

2.4 FORMS 

A. Use metal or wood forms that are straight and su itable in cross-section, 

depth, and strength to resist springing during depo siting and 

consolidating the concrete, for the work involved.  

B. Do not use forms if they vary from a straight li ne more than 1/8 inch (3 

mm) in any ten foot (3000 mm) long section, in eith er a horizontal or 

vertical direction.  

C. Wood forms should be at least 2 inches (50 mm) t hick (nominal). Wood 

forms shall also be free from warp, twist, loose kn ots, splits, or other 

defects. Use approved flexible or curved forms for forming radii.  

2.5 CONCRETE CURING MATERIALS 

A. Concrete curing materials shall conform to one o f the following:  

1. Burlap having a weight of seven ounces (233 gram s) or more per yard 

(square meter) when dry.  

2. Impervious Sheeting conforming to ASTM C171.  
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3. Liquid Membrane Curing Compound conforming to AS TM C309, Type 1 and 

shall be free of paraffin or petroleum.  

2.6 EXPANSION JOINT FILLERS 

A. Material shall conform to ASTM D1751-04. 

  

PART 3 - EXECUTION  

3.1 SUBGRADE PENETRATION 

A. Prepare, construct, and finish the subgrade as s pecified in Section 31 

20 00, EARTHWORK. 

B. Maintain the subgrade in a smooth, compacted con dition, in conformance 

with the required section and established grade unt il the succeeding 

operation has been accomplished. 

3.2 SELECT SUBBASE (WHERE REQUIRED) 

A. Mixing: Proportion the select subbase by weight or by volume in 

quantities so that the final approved job-mixed for mula gradation, 

liquid limit, and plasticity index requirements wil l be met after 

subbase course has been placed and compacted. Add w ater in approved 

quantities, measured by weight or volume, in such a  manner to produce a 

uniform blend.  

B. Placing:  

1. Place the mixed material on the prepared subgrad e in a uniform layer 

to the required contour and grades, and to a loose depth not to 

exceed 8 inches (200 mm), and that when compacted, will produce a 

layer of the designated thickness.  

2. When the designated compacted thickness exceeds 6 inches (150 mm), 

place the material in layers of equal thickness. Re move 

unsatisfactory areas and replace with satisfactory mixture, or mix 

the material in the area.  

3. In no case will the addition of thin layers of m aterial be added to 

the top layer in order to meet grade.  

4. If the elevation of the top layer is 1/2 inch (1 3 mm) or more below 

the grade, excavate the top layer and replace with new material to a 

depth of at least 3 inches (75 mm) in compacted thi ckness.  

C. Compaction: 

1. Perform compaction with approved hand or mechani cal equipment well 

suited to the material being compacted.  

2. Moisten or aerate the material as necessary to p rovide the moisture 

content that will readily facilitate obtaining the specified 

compaction with the equipment used.  
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3. Compact each layer to at least 95 percent or 100  percent of maximum 

density as specified in Section 31 20 00, EARTHWORK .  

D. Smoothness Test and Thickness Control: Test the completed subbase for 

grade and cross section with a straight edge.  

1. The surface of each layer shall not show any dev iations in excess of 

3/8 inch (10 mm).  

2. The completed thickness shall be within 1/2 inch  (13 mm) of the 

thickness as shown on the Drawings.  

E. Protection:  

1. Maintain the finished subbase in a smooth and co mpacted condition 

until the concrete has been placed.  

2. When Contractor's subsequent operations or adver se weather disturbs 

the approved compacted subbase, excavate, and recon struct it with new 

material meeting the requirements herein specified,  at no additional 

cost to the Government. 

3.3 SETTING FORMS 

A. Base Support:  

1. Compact the base material under the forms true t o grade so that, when 

set, they will be uniformly supported for their ent ire length at the 

grade as shown.  

2. Correct imperfections or variations in the base material grade by 

cutting or filling and compacting.  

B. Form Setting:  

1. Set forms sufficiently in advance of the placing  of the concrete to 

permit the performance and approval of all operatio ns required with 

and adjacent to the form lines.  

2. Set forms to true line and grade and use stakes,  clamps, spreaders, 

and braces to hold them rigidly in place so that th e forms and joints 

are free from play or movement in any direction.  

3. Forms shall conform to line and grade with an al lowable tolerance of 

1/8 inch (3 mm) when checked with a straightedge an d shall not 

deviate from true line by more than 1/4 inch (6 mm)  at any point.  

4. Do not remove forms until removal will not resul t in damaged concrete 

or at such time to facilitate finishing.  

5. Clean and oil forms each time they are used. 

6. Make necessary corrections to forms immediately before placing 

concrete.  

7. When any form has been disturbed or any subgrade  or subbase has 

become unstable, reset and recheck the form before placing concrete.  
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C. The Contractor’s Registered Professional Land Su rveyor, specified in 

Section 00 72 00, GENERAL CONDITIONS, shall establi sh the control, 

alignment and the grade elevations of the forms or concrete slipforming 

machine operations. Staking notes shall be submitte d for approval to the 

Contracting Officer Representative prior to placeme nt of concrete. If 

discrepancies exist between the field conditions an d the Drawings, 

Contractor shall notify Contracting Officer Represe ntative immediately. 

No placement of concrete shall occur if a discrepan cy greater than 1 

inch (25 mm) is discovered. 

3.4 EQUIPMENT 

A. The Contracting Officer Representative shall app rove equipment and tools 

necessary for handling materials and performing all  parts of the work 

prior to commencement of work.  

B. Maintain equipment and tools in satisfactory wor king condition at all 

times.  

3.5 PLACING REINFORCEMENT 

A. Reinforcement shall be free from dirt, oil, rust , scale or other 

substances that prevent the bonding of the concrete  to the 

reinforcement. All reinforcement shall be supported  for proper placement 

within the concrete section. 

B. Before the concrete is placed, the Contracting O fficer Representative 

shall approve the reinforcement placement, which sh all be accurately and 

securely fastened in place with suitable supports a nd ties. The type, 

amount, and position of the reinforcement shall be as shown on the 

Drawings. 

 

 

 

  

3.6 PLACING CONCRETE - GENERAL 

A. Obtain approval of the Contracting Officer Repre sentative before placing 

concrete.  

B. Remove debris and other foreign material from be tween the forms before 

placing concrete.  

C. Before the concrete is placed, uniformly moisten  the subgrade, base, or 

subbase appropriately, avoiding puddles of water.  

D. Convey concrete from mixer to final place of dep osit by a method which 

will prevent segregation or loss of ingredients. De posit concrete so 

that it requires as little handling as possible.  
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E. While being placed, spade or vibrate and compact  the concrete with 

suitable tools to prevent the formation of voids or  honeycomb pockets. 

Vibrate concrete well against forms and along joint s. Over-vibration or 

manipulation causing segregation will not be permit ted. Place concrete 

continuously between joints without bulkheads.  

F. Install a construction joint whenever the placin g of concrete is 

suspended for more than 30 minutes and at the end o f each day's work.  

G. Workmen or construction equipment coated with fo reign material shall not 

be permitted to walk or operate in the concrete dur ing placement and 

finishing operations.  

H. Cracked or Chipped Concrete Surfaces and Bird Ba ths.  Cracked or chipped 

concrete and bird baths will not be allowed. Concre te with cracks or 

chips and bird baths will be removed and replaced t o the nearest joints, 

and as approved by the Contracting Officer Represen tative, by the 

Contractor with no additional cost to the Governmen t. 

3.7 PLACING CONCRETE FOR CURB AND GUTTER, PEDESTRIAN PAVEMENT, AND EQUIPMENT 
PADS  

A. Place concrete in the forms in one layer of such  thickness that, when 

compacted and finished, it will conform to the cros s section as shown.  

B. Deposit concrete as near to joints as possible w ithout disturbing them 

but do not dump onto a joint assembly.  

C. After the concrete has been placed in the forms,  use a strike-off guided 

by the side forms to bring the surface to the prope r section to be 

compacted.  

D. Consolidate the concrete thoroughly by tamping a nd spading, or with 

approved mechanical finishing equipment.  

E. Finish the surface to grade with a wood or metal  float.  

F. All Concrete pads and pavements shall be constru cted with sufficient 

slope to drain properly. 

3.8 CONCRETE FINISHING - GENERAL 

A. The sequence of operations, unless otherwise ind icated, shall be as 

follows:  

1. Consolidating, floating, straight-edging, trowel ing, texturing, and 

edging of joints.  

2. Maintain finishing equipment and tools in a clea n and approved 

condition. 
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3.9 CONCRETE FINISHING EQUIPMENT PADS 

A. After the surface has been struck off and screed ed to the proper 

elevation, provide a smooth dense float finish, fre e from depressions or 

irregularities.  

B. Carefully finish all slab edges with an edger ha ving a radius as shown 

in the Drawings.  

C. After removing the forms, rub the faces of the p ad with a wood or 

concrete rubbing block and water until blemishes, f orm marks, and tool 

marks have been removed. The finish surface of the pad shall not vary 

more than 1/8 inch (3 mm) when tested with a 10 foo t (3000 mm) 

straightedge.  

D. Correct irregularities exceeding the above. See Article 3.6, Paragraph 

H, above. 

3.10 JOINTS - GENERAL 

A. Place joints, where shown on the Shop Drawings a nd Drawings, conforming 

to the details as shown, and perpendicular to the f inished grade of the 

concrete surface.  

B. Joints shall be straight and continuous from edg e to edge of the 

pavement.  

3.11 EXPANSION JOINTS 

A. Use a preformed expansion joint filler material of the thickness as 

shown to form expansion joints.  

B. Material shall extend the full depth of concrete , cut and shaped to the 

cross section as shown, except that top edges of jo int filler shall be 

below the finished concrete surface where shown to allow for sealing.  

C. Anchor with approved devices to prevent displaci ng during placing and 

finishing operations.  

D. Round the edges of joints with an edging tool.  

 

 

 

E. Form expansion joints as follows: 

1. Without dowels, about structures and features th at project through, 

into, or against any site work concrete constructio n. 

2. Using joint filler of the type, thickness, and w idth as shown. 

3. Installed in such a manner as to form a complete , uniform separation 

between the structure and the site work concrete it em.  
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3.12 FORM REMOVAL 

A. Forms shall remain in place at least 12 hours af ter the concrete has 

been placed. Remove forms without injuring the conc rete.  

B. Do not use bars or heavy tools against the concr ete in removing the 

forms. Promptly repair any concrete found defective  after form removal.  

3.13 CURING OF CONCRETE 

A. Cure concrete by one of the following methods ap propriate to the weather 

conditions and local construction practices, agains t loss of moisture, 

and rapid temperature changes for at least seven da ys from the beginning 

of the curing operation. Protect unhardened concret e from rain and 

flowing water. All equipment needed for adequate cu ring and protection 

of the concrete shall be on hand and ready to insta ll before actual 

concrete placement begins. Provide protection as ne cessary to prevent 

cracking of the pavement due to temperature changes  during the curing 

period. If any selected method of curing does not a fford the proper 

curing and protection against concrete cracking, re move and replace the 

damaged pavement and employ another method of curin g as directed by the 

Contracting Officer Representative.  

B. Burlap Mat: Provide a minimum of two layers kept  saturated with water 

for the curing period. Mats shall overlap each othe r at least 150 mm (6 

inches).  

C. Impervious Sheeting: Use waterproof paper, polye thylene-coated burlap, 

or polyethylene sheeting. Polyethylene shall be at least 4 mils (0.1 mm) 

in thickness. Wet the entire exposed concrete surfa ce with a fine spray 

of water and then cover with the sheeting material.  Sheets shall overlap 

each other at least 12 inches (300 mm). Securely an chor sheeting.  

D. Liquid Membrane Curing:  

1. Apply pigmented membrane-forming curing compound  in two coats at 

right angles to each other at a rate of 200 square feet per gallon (5 

m2/L) for both coats.  

2. Do not allow the concrete to dry before the appl ication of the 

membrane.  

3. Cure joints designated to be sealed by inserting  moistened paper or 

fiber rope or covering with waterproof paper prior to application of 

the curing compound, in a manner to prevent the cur ing compound 

entering the joint.  

4. Immediately re-spray any area covered with curin g compound and 

damaged during the curing period.  



VA Project No. 528A5-13-532  Canandaigua VAMC 
AE Works Project No. 13035   Renovate B3 Basement 
  for Acupuncture/Chiropractic 
  Final Submission 
                    VA master 05-01-13 

 

CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS 
32 05 23 - 13 

3.14 CLEANING 

A. After completion of the curing period:  

1. Remove the curing material (other than liquid me mbrane). 

2. Sweep the concrete clean. 

3. After removal of all foreign matter from the joi nts, seal joints as 

specified.  

4. Clean the entire concrete of all debris and cons truction equipment as 

soon as curing and sealing of joints has been compl eted.  

3.15 PROTECTION 

A. The contractor shall protect the concrete agains t all damage prior to 

final acceptance by the Government. Remove concrete  containing excessive 

cracking, fractures, spalling, or other defects and  reconstruct the 

entire section between regularly scheduled joints, when directed by the 

Contracting Officer Representative, and at no addit ional cost to the 

Government. Exclude traffic from vehicular pavement  until the concrete 

is at least seven days old, or for a longer period of time if so 

directed by the Contracting Officer Representative.   

3.16 FINAL CLEAN-UP 

A. Remove all debris, rubbish and excess material f rom the Station.  

 

 

 

- - - E N D - - - 
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